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INTRODUCTION TO THE PROBLEM OF RHEUMATOID 
DISEASE; CLASSIFICATION, ETIOLOGY AND DIAG- 
NOSIS 


THE PROBLEM OF RHEUMATOID DISEASE 


Incidence. — Rbeumatoid diseases present serious problems 
both socially and medically. The prei’alence of rheumatoid 
diseases and the economic cost occasioned by them are not 
widely recognized. The data presented by the suri’-ei,’’ con- 
ducted by the United States Department of Public Health re- 
garding &e incidence of various chronic diseases in the U.S A., 
revealing that this group of diseases afflicts 6,800,000 persons, 
or approximately one out of every nineteen persons in the en- 
tire population yearly — a number greater than that involving 
any other group of chronic disease — ^will come as a surprise to 
many. Of these, 147,000 are regarded as permonenily in- 
ralided. These disturbances of the locomotor si'stem affect not 
only a greater number of persons than more widely appreciated 
chronic diseases such as arteriosclerosis, tuberculosis and diab- 
etes, but are also responsible for a greater total loss of days of 
productive work Aan are any of the latter. It is estimated 
that rheumatic disorders are responsible for the loss of 97 - 
000,000 doyr of work annually. One of the many popular mis- 
concepUons regarding rheumatism is that rheumatic diseases 
constitute a problem of later life only. However the same 
sun-ey reveals that more than 50 per cent of disability ii 

159 * 


ina- 



1592 RALPH PEMBERTON, C. WH^SLER SCULL 

dental to rheumatism is found among persons mtdcr forty-five 
years of age. 

Economic Significance. — ^The significance of these sev- 
eral factors in terms of national economy cannot he overesti- 
mated. By a simple calculation it means that an equivalent of 
over 320,000 otherwise able persons in the United States are 
rendered 7ine»iployable for an entire year by these disorders. 
Thus the total loss of "man power” presents a challenge quite 
apart from the factor of human suffering occasioned by the 
disease. An enforced “layoff” of this number of persons would 
instantly enlist the attention and study of those seriously con- 
cerned with national economy. While the medical aspects con- 
stitute our present major concern, it should be pointed out in 
passing that the greatest incidence of these disorders occurs 
among persons subjected to the conditions imposed by sub- 
maintenance incomes; namely, among families receiving less 
than $1000 annually. What factors are involved in the large 
incidence among this group, whether inadequate nutridon or 
exposure from poor housing, are not yet evident. It should be 
added, lest improper conclusions be reached, that the disorders 
do occur with lesser frequency but with no less violence among 
the more fortunate economic classes, wherein the chances for 
better hygiene, housing and nutrition are available. 

Biological Considerations. — Certain broad biological 
considerations throw additional light upon the magnitude and 
nature of the problem presented by these diseases. The rheu- 
matic diseases have a very long history and wide distribution 
in nature. Recognition of this has practical importance be- 
cause it suggests at once the inadequacy of narrow biologiwl 
concepts sometimes advanced by certain self-styled authorities 
as to supposed causes, and the consequent exploitation of un- 
critical treatment based upon these alleged factors. The skele- 
tal remains of prehistoric men show that rheumatic diseases 
were among the hazards of the earliest forms of hiunan life. 
Even before the advent of man the great dinosaurs had arthri- 
tis. The disease left its record in vertebrae joined together by 
processes similar to those seen today taking place in both 
domestic and wild animals. A recent survey of arthriUs among 
wild animals shows that rheumatism may develop not only 
when animals live in captivity, but also in their native habitat. 
The disease develops in both carnivorous and herbivorous ani- 
mals, and this fact holds little comfort for either the exclusive 
“meat eater” or the vegetarian who ei^ects his extreme 
habits to protect him from rheumatism. Again it should be 
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emptosked. as it mth respect to 

tViJit arthritic disorders are not to be accounted tor oy super 
£ cVnSderSns, but must be studied.from a comprehen- 
sive biological and physiological pomt of \new. 


CLASSIFICATION 


Rheumatic diseases, while showing various features m com- 
mon, are by no means aU alike. The first step m an adequate 
appraisal of a given condition and the institution of adequate 
therapy is therefore proper classification and diagnosis. 

In contrast to some other clinical condifion this matter is 
relatively complicated. The reasons for this are to be found 
in the fact that the tissues of the locomotor sj’stem have but 
a few tj’pes of reactions to various kinds of agents and agen- 
cies, and in the further fact that once a pathologic process is 
started in these tissues, subsequent development of the lesions 
often follows a common pattern. These facts, in view of the 
usual circumstances under which the physician first sees the 
case, 1 . e., long after the beginning, makes it necessary to em- 
ploy a descriptive kind of classification rather than one based 
primarily upon etiology. This necessity need not be regarded 
as discouraging, however, inasmuch as efiective measures of 
therapy are readily available, except in a few instances as will 
be noted later. 

The True Axthritides. — ^The true arthritides, i. e., those 
in which the articular structures are the site of marked path- 
ologic processes, are divided into two main types: (1) atrophic 
(rheumatoid or proliferative arthritis) and (2) hypertrophic 
(osteo-arthritis or degenerative arthritis). A significant num- 
ber of patients present a combination of the features of 
atrophic and hypertrophic arthritis which is classed as mixed 
arthritis. 


Other classes of lesser quantitative significance include sep- 
tic varieties, e. g., go7wcoccal, pneumococcal, staphylococcal, 
streptococcal, tuberculous, traumatic, gouty, chemical (in the 
restneted sense, e. g., lead poisoning), scorbutic, hemophilic, 
znd iieurogcmc. These latter varieties present eridence of an 
obvnous eUology whereas the former, atrophic and hTOertrophic 
arthntis, are related to no single specific etiologic factor but 
are frequency assoaated with certain precipitating factors to 

S f practical purposes, may be’re- 

garded as eUolo^c. Other clinical conditions, often^raarked 
by e.xtreme disability but associated with lesser degrees of 
mtra-arucular involvement, include rheumatic jever, fbrositis 
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(*'. e., muscular rheuviatism), menopausal arthralgia, and the 
recently described “hit and run” arthritis. 

Other Syndromes Associated with Locomotor Dis- 
ability. — Other clinical syndromes occasionally associated 
TOth disability in the locomotor system include beri-beri, 
rickets, Raynaud’s disease, scleroderma, erythromelalgia, per- 
ipheral neuritis, diabetes, hypothyroidism and primary anemia. 
These conditions usually present no diagnostic difficulties, but 
the articular manifestations may become so prominent as to be 
the first symptom to direct attention to the presence of the 
underl 3 dng condition. 

A number of infectious diseases are also occasionally 
marked by disturbances in the locomotor system of greater or 
lesser significance. While some of these may resemble super- 
ficially acute stages of atrophic arthritis, there are adequate 
and obvious means of recognizing the underlying factors. The 
more serious of these sometimes producing permanent articular 
damage include syphilis, typhoid fever, dysentery, leprosy, 
undulant fever and meningitis. 

The general toxic influence of these and other infectious 
states too numerous to enumerate here may at times be char- 
acterized by transient joint pain and disability. Typical of 
this latter kind of involvement is that associated v?ith influenza. 
Therapeutic attention in all of these conditions should be di- 
rected toward the correction of the major aspects of the sjti- 
drome and not to the articular manifestation alone. 

Table 1 illustrates in outline a general descriptive classi- 
fication of diseases involving the locomotor system based upon 
the principal clinical and dinicopathologic features charac- 
terizing each symdrome, together with the most frequently died 
actual or probable etiologic factors. 

ETIOLOGY AITO DUGNOSIS 

Atrophic Arthritis. — ^Atrophic arthritis is a systemic dis- 
ease characterized in the later stages by “atrophic” or wasting 
manifestations in the skeletal and muscular systems, coupled 
with evidence of dysfunction of other tissues. This condihon 
appears most frequently among persons in the third to the nfw 
decade, and more often in women than in men. llTnie the 
former features in the locomotor system often predominate and 
provide the basis for the chief complaints of the patients, tne 
latter disorders are of equal or even greater significance ^ 
require attention in any satisfactory therapeutic regimen, joe 
systemic manifestations include at least functional exhaustion. 
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TABLE 1 

SniPiXFiED CLASsmcAnoK OF Rhetoiaxic Diseases Based Epox Predoiunaxt 
CixxiaAL SxiiPioiis 


ChJS. 

Featoxes. ^ 

iiol(^ic and precipitating facton. 

AlTOpiic arthritis. | 

(Kbmmatoid) S 

prdHcrativc) I 

I 

evere systemic reactions. 1 

hcletal, nmscnbr atrophy, 
•roliferaticm of synovhlis. 
ntra-oitiailar patheflopy. 

‘cdyarticalar drstiibaticrtt- 

intnown. 

Infection. 

Fatigue. 

Exposure. 

Trauma— physical and psychic. 
Metabolic. 

Gastro-intestinal dysfunction. 

Hypertrophic ar^tis. ■ 

^IccKU-thritis) 1 

(Degenerative) ] 

\ 

Moderate systemic reaction*.^ ^ 

Dverprtrwth of aflkaUr margins. 
Degeneration of cartilage, 
[ntra-artrcxilar pathologjr. 
Occaskmally mono-artiailar <Ks- 
tribation. 

[jninown. 

Comulative effects of traumaU, 
toxemia. 

Nutritive and vaicnlar deficicn- 
des. 

Infection. 

Gaslnyintestina'l dysfunctioa. 

Mixed arthritis. 

Combination of atropHc and hyper* 
trophic. 

As aboce. 

Fibrasita. 

(Muycnlar rheamalisto) 

Moderate syitemic reactions. 
Inflammation of mnsdes and 
tendons. 

Extra -artknlar. 

Untnomi, 

Infection. 

Toxemia. 

Trauma. 

CJcrat. 

1 Systemic reactions, 

Deposiu of sodhna urate or topM. 
Intra-eilra-artkular. 

' UntoouTi. 

1 Exposure. 

Fatigue. 

Rheaziutic {evtr. 

>farked systemic reactions. 

Ferer, csxdiac inv^vement. 

General toiemia. 

Connective tissue palholoQr. 
Peri-art tcubr. 

Pof>'articQlax distribution. 

Unknenen. 

Vtrua. 

Stttplococcus haemolyticas. 
Nutrilivt defect: Mtamin C. 

Septk arthritis. 

Purulent ewdatioti. 

Intn-crticular. 

Generally bcalircd. 

Infection. 

Direct or metastatk with gono- 

COCCUJ, 

Streptococais hacmohtjcns, pneu- 
mococcus, ftaphyiocpcms, B. 
tJTjbosas. 

Tnunatk arthritis. 

Local 

Overgrowth 

degenerative. 

Injury. 

Totcrculoas arthritis. 

Syrtemk: reactions. 

‘‘White s^refling,” tubercle form: 
tion. 

Often mono-articular. 

Infection irilh Koch’s 

i~ 

N'ttirofmik axthritu. 
(Charcot) 
(5yrin;:om>*dh) 

^*»leiaic reactions, 

Combiaatiou o{ atrophic and by 
pcrtrophic pathology. 

Syphilis. 

Nervous system. 

Hemorrbape degeneration of cord. 

Mi5«eIhDeoiis varieties. 

Post-infectious. 

rhemical 

Scorbutic. 

1 Remophilki- 
j GeneraQ>* potyanjcolar. 

Infectious diseases. 

I^d poisoninc. 

\ iiamin C deficitney. 


anemia, fatigue, disturbances in the nenmus system, dysfunc- 
tion of the gastro-intestinal tract, and often a toxic involve- 
ment of Ae hver. These factors rvm receive further emphasis 
in connection vnth the discussion of therapy. 




















159^ RALPH PEMBERTON, C. B'ESLER SCULL 

Among the tissues of the body reflecting a response to some 
undefined stimulating factor or factors is the synomal mem- 
brane or synovialis which undergoes proliferation, with a re- 
sultant pannus formation extending over the cartilage with 
obliteration and destruction of the latter. The sequence of 
changes is often associated with periods of swelling of the joint 
capsule due to a sterile effusion. In addition to this, the peri- 
articular tissues may be hyperemic and present a reddened 
and feverish aspect. This stage is often accompanied by 
marked tenderness and pain. The result of these processes is 
that the joint loses its substance and presents in the peripheral 
joints a sunken and wasted appearance. The associated mus- 
cular wasting serves to exaggerate the loss of tissue. A some- 
what atypical, and fortunately less common variety of atrophic 
arthritis involving the spine and known as spondylitis rliizo- 
milique, occurs more often among men than women. The 
systemic manifestation may be particularly severe and the con- 
dition is characterized in the later stages by ankylosis of the 
pelvic and shoulder girdles together with calcification of the 
anterior common ligament of the spine. 

These articular manifestations may follow an intermittent 
or somewhat continuous course, with severe pain and discom- 
fort and disability. Several joints are usually involved, and 
symmetrical distribution is the rule. Mild fever, letikocytosis, 
secondary anemia, and an increased sedimentation rate are 
usually present during the period of active inflammation in the 
joint. Activity and use of the joints usually serves to aggra- 
vate all of these s3Tnptoms. 

The secondary ejects and sequelae of the articular dis- 
turbances often assume major proportions: _ The lowered 
morale, the irritated nervous system, and the residual disability 
from the joint lesions in the patient who bas_ suffered from the 
disease for an extended period of time, constitute an important 
aspect of the medical problem presented to the physician. At 
this stage a detailed knowledge of the underlying pathologic 
mechanism of the articular lesions seems of slight importance. 
Even a knowledge of etiologic factors, if recognized with cer- 
tainty, could not be applied with any conspicuous success at 
this stage of the problem. Etiologic factors are those _whi^ 
set in motion a pathologic process; they do not, even in the 
simplest cases, define and determine the entire sequence oj 
events in the indiiddual. Continuously acting /actors whicti 
unfavorably influence the course of events assume Uiercby the 
importance usually attributed to eUologic factors. This pnn- 
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dple is of great therapeutic significance and has been vndely 

°'’'eSoiocic CossmisATloKS.-W'Me it has long been gen- 
erally assumed that infectious factors play a predominant role 
in atrophic arthritis, recent studies mdicate that the ide^tj 
of a specific factor, if present, remains undetemmed. Thus 
the once suspected Streptococcus viridaus has been acqmtted 
on the basis of testimony presented by Ange\mie and Ceal, 
who formerly held the opposite tenet. The Streptococcus 
hacniolyticus, long incriminated on circumstantial evidence, 
has likewise been released as a directly acting factor for lack 
of eddence. The mrus-like particles isolated from tissues and 
exudates of arthritics by Schlesinger and others have not been 
shown to possess the capacity to induce articular disease. 
The pleuro-pneumonia-like organism first charged by Sabin 
and later by Swift and Brown as the primarj^ causative fac- 
tor of atrophic arthritis and rheumatic fever has been found 
by these workers with the same frequenc}’' in both normal and 
pathologic tissues. In light of these obserrations it would 
appear that no specific agent capable of identification bj’^ 
means now available for direct examination or growth on cul- 
ture media is uniformly found among arthritics. Only in- 
direct circumstantial evidence then remains to incriminate 
infectious factors. The antibodies found in the sera of pa- 
tients which react with bacteria as agglutinins, with chemical 
fractions of them as precipitins, or as enzymatic agents such 
as fibrinolysins, are not to be dismissed from consideration, 
but their etiologic importance must be interpreted conserva- 
tively as nonspecific until more direct emdence is at hand re- 
garding their significance. The tissue reactions of atrophic 
arthritis, vh., inSammation, round cell infiltration and the sys- 
temic responses (fever, leukocjdosis and increased sedimen- 
tation rate), can also be referred to an infectious though 
nonspecific type of etiology\ 

HjTJothetical views have been advanced to explain the 
mechanism whereby infectious factors may play a role and 
yet be missed by tiie aforementioned studies, ^e first and 
simplest is_ that micro-organisms are transient invaders into 
tte ]omt Ussues and the chance of their isolation either from 
the blood or the tissues would be slight unless the samples 
were obtained within the narrow limits of time during wSS 
viable organisms were present. The second and somewhat 
explanation is based upon the possibifirt' 
that the articular tissues might be sensitized to the prXte 
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of bacterial metabolism at the sites of focal infection else- 
■where m the body. A third explanation, somewhat more 
hypothetical and tentatively advanced by the writers, is based 
upon the view that the physicochemical integrity of the ar- 
ticular tissues and the others involved in arthritis can be 
widerniiiied by various means. Accordingly it appears that 
materials elaborated by micro-orgam'sms at the sites of focal 
lesions may act directly as noxious agents upon derivatives 
of the mesoderm, inducing either proliferative or degenerative 
responses, depending upon the kind of material, its concen- 
tration, and the reactivity of the tissue involved. Still an- 
other ^ physiologic influence of the materials elaborated by 
invading micro-organisms depends upon their antigenic qual- 
ities. As antigens these materials may induce a modification 
in the serum proteins with an increase in the proportion of 
serum globulin. As toxic agents these materials may be com- 
bined with amino acids or other potential tissue ingredients to 
produce nontoxic substances which are excreted and thus lost 
to the economy. These several losses of actual or potential 
tissue ingredients decrease the amounts of these substances 
available for the maintenance of the articular structures and so 


imdermine it. From this point of view mechanical wear and 
tear upon the tissues involved is not an entirely separate kind 
of factor but an additional one, the effect of which would be 
cwmdative with the infective, toxic, and nutritive influences. 

In view of the systemic nature of many of the symptoms 
of arthritis together with the generally symmetrical distribu- 
tion of the articular lesions, it is further conceivable that 
some of the features of the arthritic syndrome reflect al^ 
normal activities upon the part of certain central factors,’ 
either nervous or endocrine. Among the centrally acting 
factors which at the moment appe^ capable of producing the 
symptoms seen in arthritis is the pituitary. Imbalance of the 
several hormones elaborated by this organ not only disturbs 
the normal balance maintained among the other endoenne 
glands, but also may act directly upon skeletal and other 
tissues. Overproduction of the growth-promoting factor, for 
example, may lead to the overgrowth of the arUcular margins 
comparable to that occurring in hypertrophic arthnPs. this 
relative overabundance may be secondary to mvoluPon o 
the gonads or to stimulating agents from infection. Uy uie 
same token, hypo-activity of the pituitary may lead to in- 
creased suscepUbility to infecU'on, farigue, anemia gen- 
eralized atrophy, conditions common in atrophic artnrius. 
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Whether these suEsestive similarities, which might be 
f J^SorSif penritted. are suffldent to Parade 

therapeutically important procedure rema^ to be deter 
minei The practical aspects of this question are 
in greater detail in another chapter of this sj^posium. There 
is S doubt, however, in the minds of the rmters that f^er 
experimental exploration of this general field m arthritis will 

be fruitful. , , , 

WTiile aU of the aforementioned hjpiotheses are based upon 
data which are only partially supported bj- direct lilies of 
evidence, the last mentioned has the practical ment of pro* 
nding a more or less satisfactorr^ way of interrelating the in- 
• fluence of several different kinds of factors which appear to 
have clinical importance. Furthermore it shows the necessitj' 
of giiing therapeutic consideration to all factors, chemical and 
rnechanical, which can be brought to bear upon the situation. 
This aspect of the problem will be considered in fuller and 
more practical detail in the sections on therapy. 

Hypertrophic Arthritis. — ^Hjpertrophic arthritis is a 
disease characterized in the later stages by hypertrophic 
manifestations in the skeletal system, usually coupled with 
systemic evidence of dj^function in other tissues. It is gen- 
erally held that the bjpertrophic features, particularly in the 
articular tissues, represent secondarj' responses to primary 
degenerative lesions. Inasmuch as this disorder usually ap- 
pears in the later decades of life, it is regarded as a disease 
incidental to old age. Similar articular manifestations ma)"^ 
appear following traumatic episodes. 

In \-iew of these several considerations, it is believed in 
some quarters that age and trauma constitute the major eti- 
ologic or precipitating factors in this condition. The ther- 
apeutic corollary erroneously assumed to follow these obser- 
vations is that nothing can be done for the care of the patient 
wth hvpertrophic arthritis except to advise him that his age 
has produced the disease, that the joints are not likely to be- 
rome ar^ylosed, and that therefore he need not bother with 
? problem. Too frequently the other disturbances 
^oaated with the articular lesions are overlooked It is 
regarding the factors involved in th^ 
processes of degeneraPon is not yet at hand. However it is 
probably fair to assume that, for the lack of a better h\moth- 
S procKses represent the cumulative ifieSs 

tn tVi agents which are, by and large, essentiaUv similar 
to those producing acute mfiammalon. CMcuW The Sec- 
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ence between an inflammatory and a degenerative reaction 
may be attributed to either a lesser concentration of the 
noxious agent or to differences in the reactivity of the tissues. 
In any event, it is clear that the pain, tenderness and swelling 
of the developing Heberden’s node represents more than the 
completely S5Tnptomless overgrowth and spur formation that 
appears to be common to practically all persons who reach 
the later decades of life and who cannot with reason be classed 
with those persons who distinctly suffer from clim'cal hyper- 
trophic arthritis. 

THE CONTROL OF ARTHRITIS 

It becomes evident from the foregoing considerations that, 
adequate control of both types of arthritis requires a broad 
approach from several different angles. These include con- 
certed action from the social, individual and academic points 
of view. 

The social approach is aimed at a reduction of the general 
incidence of the disease by means of better housing and nu- 
trition of the poorer classes, by a decrease of the industrial 
hazards of exposure to cold and damp, and reduction to a 
minimum of traumatizing factors incidental to work. This 
further requires provision of proper care for the victims of 
chronic arthritis as well as for victims of acute diseases, by 
expansion of existing hospital facih’ties and convalescent 
homes through the cooperation of the Department of Public 
Health. Finally, the social aspect of the program of control 
requires an expansion of the educational facilities, both lay 
and professional, regarding the complex nature of these dis- 
eases. 

The individual medical attempt at control requires deter- 
mination- of the tides which characterize the frequently fluc- 
tuating s}miptomatology of the disease, in order to re-^tablish 
the state of health. This includes reduction to a minimum of 
the several individual deficiendes which characterize the syn- 
drome. This sometimes necessitates an adjustment to, or 
removal from, environmental factors which handicap the pa- 
tient. A variety of factors may contribute to reduction in the 
severity of symptomatology', incident to the lesions in the 
tissues, and diminish the rate of progress of _ patholo^c 

changes in afflicted indidduals. The full utilization of the 
benefits to be derived from available influences requires the 
application of all of the technics of internffl medidne, ortho- 
pedics and surgery, coupled with the exercise of mature clin- 
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ical judgment in the coordination and integration of these 

The academic or experimental approach is aimed at a 
further understanding of the bases of Ae problem. In broad 
outline this involves a detailed study of the natural course of 
the disease, remissions and exacerbations, by means of climcal, 
biochemical and physiologic technics, and a study of the in- 
fluence of age, nutrition, infection, the endocrines, and trauma 
on the joint tissues. It appears appropriate to conduct an 
exploration for the presence of parasitic forms, \druses, and bac- 
teria in the fixed and fluid tissues of patients during the active 
stages of the disease. The knowledge of the underlying 
nature of the changes in the articular tissues would be further 
illuminated by an extended studj' of pathologic lesions, par- 
ticularly during the early period of involvement. Pending a 
full understanding of the problem, exploration of aU newly 
acquired pharmacologic agents and physical agencies in refer- 
ence to therapeutic value is justifiable within the limits of 
reasonable safety. Finally, the correlation of all known fac- 
tors regarding the disease in the light of contemporarj' knowl- 
edge of cognate fields might be expected to bring to light new 
relationships of unrecognized therapeutic or prophylactic sig- 
nificance. 


It is perhaps needless to add that the campaign agaii^t 
rheumatism must be conducted along a wide front. The cam- 
paign can be successful only if waged with intelligence and 
confidence, foimded upon a basic knowledge not only of the 
ways of rheumatism, but also of the defensive resources. The 
adequate marshalling of the latter, if specifically directed is 
generally sufficient to stem the tide of the most devastatine 
aspects of the disease. ° 


The succeeding articles of this symposium are intended 
to fan^anze the reader with the nature of the multiple as- 
sault, both from without and from within, made by rhemnatic 
disorders on the human body and the ways and means bv 

r^ntmllTd effectivdy 
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THE ROENTGEN ASPECTS OF CHRONIC ARTHRITIS 


The increasing interest shown by the medical^ profession 
in the use of roentgen ra3’'s as a diagnostic aid^ in arthritic 
conditions indicates the importance of this subject, x-Raj’’ 
examination ■ will not only differentiate between the various 
types of arthritis, but it is a valuable aid in establishing the 
degree of involvement, thereby indicating a favorable or un- 
favorable prognosis. The interpretation of the x-raj' erddence 
should always he correlated with the climeal aspects of the 
case. In general, however, a joint which shows less involve- 
ment to x-raj'' inspection offers a better prognosis, and in most 
cases a greater degree of usefulness after the attack is over, 
than one which shows advanced changes. Therefore, in many 
cases the sc-ray findings do not parallel the clinical findings 
and both must be carefully' considered in each individual case. 

Terminology. — Chronic arthritis, excluding joint changes 
due to specific etiologic factors such as sy^philis, gonorrhea, 
pyogenic infections, trauma, gout and central nerv'ous dis- 
orders, can be divided into two classes, atrophic and hyper- 
trophic. The atrophic variety is also conunonly known as 
“rheumatoid” or “proliferative” arthritis. The hypertrophic 
form is known also as the “degenerative” or “osteo-arthritis.” 

These terms are somewhat confusing as the term “pro- 
liferative” expresses the changes most marked to pathologic 
examination in which extensive soft tissue proliferation is 
present in and about the joints. The usual radiographic ex- 
a^ation, however, does not visualize the soft tissues and the 
changes seen on the .t-ray' films are atrophic in nature. “De- 
generative” likewise expresses the feature of greatest import- 
ance from the standpoint of pathologic examination, but to 
x-ray rosualization hy^pertrophy of the bonv structures is the 
most pronunent feature. 


“atrophic” and “hv- 
Pertropluc best express the outstanding characteristics of the 

sta^dpoL 
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Limitotions and Possibilities in Roentg’enographic 
Diagnosis. — ^We must constantly bear in mind that the pur- 
pose of the _a:-ray examination is to interpret pathologic 
changes, and in dealing with the image of the lesion on the 
roentgenogr^, strict recognition of the limitations as well as 
the possibilities of diagnostic procedure should be known. 
We can demonstrate only those processes which are suffi- 
ciently advanced to produce a recognizable change in the den- 
sity and contrast of the tissues as viewed by the s-ray. 

All early and acute signs of arthritis deal with the salt 
tissue structures, and the only possible identification is by 
means of exceedingly soft radiation produced at very low vol- 
tages. On the usual t3rpe of radiographic film, these changes 
are completely obliterated, and we therefore very strongly 
recommend when examining those joints in which early 
changes are suspected, the use of exceedingly soft radiation 
as a supplement to the usual standard examination. 

Stereoscopic views are of definite advantage in many cases, 
especially in dealing with the larger joints. We feel, also, that 
sufficient advantage is not taken of serial exposures. Com- 
parative a;-ray examinations at more or less regular intervals 
to check the progress of the case is very valuable. Changes 
as shown on the films do not necessarily parallel the clinical 
observations and often give considerably more information to 
the clinician than any single isolated observation. 

In considering the x-ray evidence, it is best to avoid read- 
ing clinical data into the roentgen interpretation, but many 
workers do not fully realize the importance of giving the 
radiologist a concise knowledge of the clinical aspects of the 
disease in each particular case. If all phases are not care- 
fully weighed and considered, the result is too often a report 
from the x-ray department which is not only confusing but 
may be misleading. We therefore wish definitely to empha- 
size the fact that x-ray studies in these conditions are not to 
be regarded as a separate and isolated diagnostic procedure, 
but a very important part of the complete study of ^e case, 
and they are always to be correlated with the clinical and 
laboratory aspects. Consultation between pathologist, radiol- 
ogist and clinician is therefore of the greatest importance in 
this type of work. 

Hypertrophic Changes Without Symptoms.— An im- 
portant group of cases are those showing hypertrophic changes 
without sjmptoms. These are almost universally present m 
older patients, who are regarded as potential arlhrifics. In- 
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eluded are most patients past the third_ decade of life 
one capsular thickening, spur formation, or changes m the 
calcium distribution about the joint wemity can be demon- 
strated. These pathologic changes may have been present tor 
years, but they remain unrecognized imtil a roentgen exam- 
ination is requested because some relatively slight trauma 
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cames pain and distress entirely out of proportion to the ex- 
citing agent. 

This is a feature of great importance, especiaUy from the 
mcd^olcgal aspert. Radiologists are commonly caUed to rive 
court teslunony in cases where relatively slight trauma has 
apparenUy produced severe sj-mptoms, and hfmany of 
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Types of Pathologic Change in the Bones and Joints. 
— In reviewing the outstanding diagnostic features of arthritis 
from the standpoint of a:-ray examination it is well to cor- 
relate closely the changes shown on the films with the known 
pathologic features. We, therefore, submit a brief table of 



Fig ISl— Normal joint. Diaeram of a simple joint m wUA two bon' 

synovial membrane; b, joint ’ ^onc' f>, m'dol'a; 

r“£fr;— t 'a»5. j. ‘ 

Radium Therapy, Feb., 1936.) 


pathologic changes (page 1605) “ c^ften 

S SLlogis. nses 
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• TT-. 1R1 as a means o£ comparison vrith the iUustradon and 
m Fig. 181 as a 01 ^ vaneties of 

descnption of the pathologi ^ thpsp features on the 
SSSSpS a"; - h- chosea tte phetange.! 



Fig. 1S2. — Atrophic arthritis — early stage. Diagrammatic Slvistration oi 
pathologic changes in early atrophic arthritis; a, proliferation of s>Tiovial 
membrane to form a pannus; 6, thickcniag of joint capsule; c, joint space 
partially fiHed by ingrcrath of pannus; d, irregular destruction and prolifera- 
tion of perichondrium; e, eroaon of cartilage by the sjTioYial pannus; }, ir- 
regularity of line of prosasional calcification due to ingrowth of capiDary 
loops; g, atrophy of spongy bone; h, i, j, unchanged. (From author’s article 
ha Am. J. Roentgenol, ti Radium Therapy, Feb., 1936.) 


joints, the pathologic features being more simple and char- 
acteristic as a rule in the smaller joints than in the larger and 
more involved articulations. 

Atrophic Arthritis. — ^In atrophic arthritis, the earliest 
recognizable stage, from the x-ray standpoint, is merely a 
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slight incre^e in the width of the joint space: this is due to 

Sd^slffht°fh^f^ tendency to bulging of the capsule 
^ periarticular tissues. It may 

sometimes be recognized on the soft tissue type of radiographs 
above described. The synovial membrane thickens and forms 
granulations which gradually spread over the cartilage surfaces 
of the joint, producing the so-called pannus. The perichon- 
drium reacts to form irregular areas of new cartilage deposit, 
the joint capsule gradually becomes thickened and fibrotic,’ 



>* 



Pig. 183. — Slight fusiform swelling of soft tissues and thickening of pen- 
articular tissues about midphalangeal joints. Haziness of joint spaces, slight 
roughening of zone of provisional calcification and atrophy of the spongi' 
bone proximal to the joint region. Early stage atrophic arthritis (see Hg- 
182). Most characteristic joint indicated by arrow. (From author’s article 
b Am. J. Roentgenol. & Radium Therapy, Feb., 1936.) 


the osteoblastic elements within the zone of provisional cal- 
cification become active, and in places new bone formation is 
present. Between these areas of new bone formation there is 
often destruction. The appearance on the roentgenogram, 
therefore, in the early stage shows considerable roughening 
about- the margins and along the bony joint surfaces. Sm^I 
spicule formations are present at the joint margins where the 
cartilage, capsule and synovial membranes join. Sometimes 
there is recogm'zed homogeneous haziness throughout the joint 
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Fig. 1S4. — Atrophic arthritic — advanced stage. Diagram of advanced 
stage; 0 , 6, c, d, t, very little of crigina] structures can be identified, adhesive 
bands present, small cartilage and spicules of calcium deposits about joint 
borders; j, firm union with irregular remnants of zone of provisional calcifica- 
tion, irregtjlar areas ol atrophy; g, k, i, some slight secondarv' atrophy. (From 
author's article in Am. J. Roentgenol. S: Radium Therapy, Feh^ 1936.) 


periarticular and surrounding soil tissues often show moderate 
fusiform svrelling. 

As the condtiion advances, the capsule and synovial mem- 
branes are greatly thickened and thrown into folds in which 
cartilage sometimes deposits and later becomes ossified. This 
is recognizable on the radiographic films as the so-called 
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“joint mice.” The fibrous tissue fuses across the joint space 
and forms a soft tissue type of ankylosis. The joint space 
narrows and eventually becomes obliterated owing to the de- 
struction of the cartilage. The bone ends then come into 
contact and, in places, tend to fuse together. There is recog- 
nizable on the radiographic film s, therefore, narrowing of the 
joint space or complete obliteration, early fusion of the bone 
ends, extensive atrophy involving the entire ends of the bone 
and advancing into the soft tissues, and showing the typical 



Fig. 18S. — Further increase of the atrophy, narrowing of joint spaces, 
marked thickening of periarticular tissues, marked irregidarity of the lones of 
provisional calcification. No atrophy of the midportions of the shafts, in- 
termediate stage atrophic arthritis. Most characteristic joint indicated by ar- 
row. (From author’s article in Am. J, Roentgenol. & Radium Therapy, Feb., 
1936.) 

ground-glass appearance in many cases. There now gross 
irregularity of the zone of provisional calcification with ir- 
regular areas of destruction, sometimes free fragments of 
osseous material within the joint space and, gradually, com- 
plete bony fusion across the joint. It is noted that the small 
spicule formation previously described never increases to the 
size of spur formation. The soft tissues in tto stage become 
atrophic, although in many cases the periarticular structures 
remain thickened. Owing to the irregular fusion of the bones, 
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Fis. 186.— Atrophic arthritis — ads-anced stage. Diagram of advanced 
stage; o, 6, c, d, c, same as in Fig. IS^; /, solid bony fusion, continuation of 
spongy bone, fragmentary remains of zone of provisional calcification, a few 
small discrete areas of atrophy locaHj-; g, h, i, widespread secondary atrophy 
throughout. (From author’s article in Am, J, Roentgenol. S: Radium Therapy, 
Feb., 1936.) 


In the advanced stage, there is progressive atrophy of the 
bone and complete obliteration of the joint space. All pre- 
\nously existing structural components of the joint have now 
disappeared and advanced atrophy is present throughout. 
The bone trabeculae form a continuous pattern across the 
previously existing joint area. This is shown on the x-ray 
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SmnW atrophy throughout aU bony structures, and 

complete disappearance of any joint architecture, although 
occasionally renmants of the zone of provisional calcification 
are prese^ed. The bones show fusiform dUatation occasion- 
ally, due to softenmg and telescoping as a result of the pres- 
sure of the bone ends just prior to fusion. In some cases it 
IS possible to recognize continuity of both cortex and medul- 
lary space directly through the previous joint region. The 



Fig. 187. — Solid bony union of the middle phalanges with continuous 
spongy bone. A few preserved remnants of the zone of provisional calcifica- 
tion. “Telescoping” of the heads of metacarpab into bases of proximal 
phalanges. Marked local atrophy about the joint structures and rather gen- 
eralized disuse atrophy of shafts. Advanced stage atrophic arthritis (sec Fig. 
186). Most characteristic joint indicated by arrow. (From author’s article 
in Am. J. Roentgenol. & Radium Therapy, Feb., 19J6.) 

soft tissues at this stage have become extremely atrophic, in- 
cluding the muscles in the region about the affected joint. 

Summary of Roentgen Diagnostic Features in At- 
rophic Arthritis. — ^A summary of the .v-ray diagnostic 
points in atrophic arthritis, in their order of sequence, would 
show: (1) irregularity of the bony joint surfaces, (2) all 
spicule formations about the joint borders, (3) homogeneous 
haziness throughout the joint space, (4) atrophy of the bone 
ends, (5) fusiform swellhig of the soft tissues at a somewhat 
more advanced stage, (6) a ground-glass type of atrophy of 
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bo«e ends and advancing np lie shafts, 

ties and punched-out areas of tlie bony 

contact of -adjacent bones at vanous points and m places 



Fig. IBS. — Hypertropliic arthritis — early stage. Diagrammatic illustration 
of pathologic changes in early bj-pertrophe arthritis: a, b, c, little or no thick- 
ening of the synovial membrane and Joint capsule, joint space of normal 
width; d, perichondrium destroyed in places and proliferating elsewhere to 
form new cartilage; e, cartilage eroded and dissolved, resulting in gross irregu- 
larity of surfaces; /, spur lormation rising from the zone of provisional 
caldfication and extending into the Junction of cartilage, bone and capsule; 
g, h, i, j, unchanged (From author’s artlde in Am. J. RoentgenoL & Radium 
Therapy, Feb, MJ6.) 

fusion of the bone ends, (9) joint mice and deviations in 
alignment due to irregular fusion of the bone ends, and (10) 
thickening of periarticular tissues, but atrophy of soft tissues 
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generally. In the very advanced stages there are: (1) general- 
ized atrophy throughout all bone structures, (2) complete dis- 
appearance of the joint architecture, (3) deformity of bone 
ends,- with softening telescoping of the bone structures 
across the previous joint space, and (4) extensive atrophy of 
both periarticular and soft tissues, including the muscles 
about the region. 

Hypertrophic Arthritis, — Hypertrophic arthritis in the 
earty stage shows fibrillation of the cartilaginous matrix sec- 



Fig. IS9. — Slight swelling of soft tissues and thlchening of periarticular 
tissues, small sharp spur formatioiis at joint margins. Very early atrophy of 
the "honeycomb” type. There is very little narrowing of tie joint space 
but a tendency to flattening of joint surfaces. Early stage hypertrophic 
arthritis (see Fig. 188). Most characteristic joint indicated by arrow. (From 
author’s article in Am. J. Roentgenol. & Radium Therapy, Feb., 1936.) 

ondary to some toxic cause and resulting in erosion of Ae 
cartilage. In places the perichondrium increases in at^vity 
and attempts to lay down new cartilage islands, A sunilar 
process is present in the bone just proximal to the joint space, 
or the so-called zone of provision^ calcification, there being 
in places destruction and in other places proliferation, caus- 
ing a saw-tooth pattern in which the proliferated area of one 
side has a tendency to fit into the eroded area of the opposite 
side of the joint. On the radiographic film these changes are 
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recomized as small osteophjlic outgrow^ about &e joi^ 
mar^, generalized narrovring of the jomt space, tendency 
to sSt tilting of one bone on the other due to tb^e me^- 
lariti^ and a saw-tooth appearance of the two bony joint 



Fig. 190. — ^Hj-pertrophlc artliritis — advanced stage. Diagram o£ advanced 
stage; o, 6 , c, d, t, capsule is thinner than normal, other structures have dis- 
appeared, two bony ends articulate and joint space irregular; /, thickening of 
rone of provisional calcification with formation of nodule of new bone growth; 
S, h, i, atrophy of the secondary or “honeycomb” type; periosteum un- 
changed. (From author’s article in Am. J. Roentgenol & Radium Therapy, 


borders, ope fitting into the other. Sometimes there is recog- 
^ed a slight degree of secondarj- atrophj’- in the bone ends. 
This, however, is the type of atrophy which is commonly seen 
after application of a splint and in which the pattern of the 
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tobecdae is usuaUy preserved, differentiating it from the so 
^At f OMd-glass atrophy seen in fte atrophic type. 

ferptL ^ increase in the drcm- 

ference of the bone just proximal to the joint space, due to 
osseous overgrowth and the formation of spurs and Heber- 
den s nodes There is progressive erosion of the bones and 
nearly complete destruction of all cartilage elements. Small 



Fig. 191 . — Note the apparent bony anJcytosis and obb'teration in terminal 
phalangea. This is due to the distortion of joint space, which was stfli pre- 
served, and large bony outgrowths in the virinity of the joint (Heberden’s 
nodes). There is “mushrooming” of the terminal portions of the phalanges 
with widening of the drcumferences of the joint surfaces. Irregular punched- 
out areas. Increase of density of bone just proximal to the joint spaces, most 
marked in the bases of the middle phalanges and rather advanced secondary 
atrophy throughout. Most characteristic joint indicated by arrow. (From 
author’s article in Am. J. Roentgenol. & Radium Therapy, Feb., 1936.) 


cystlike cavitations are formed adjacent to the bony joint 
margins and the atrophy of the bone ends increases, but stQl 
retains its secondary or honeycombed characteristics. The 
periarticular and soft tissues tend to atrophy. On the radio- 
graphic films we find spur formations about the bony joint 
margins; these are often very well developed, irregular, and 
form nodes or pincer-like projections which sometimes touch 
but do not fuse. There is obliteration of the joint space, gross 
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Fig. 192. — ^Hj-pertrophic arthritis — advanced stage. Diagram of advanced 
stage: a, b, c, d, r, capsule stretched between bone ends, cartflage eroded away 
from bone ends; }, zone of provisional caldfication becomes the area of 
ebumation; spur formation and broadening of the drcutnfetence due to bony 
nodules but no fusion; g, h, i, j, secondary atrophy. (From author’s artide 
In Am. J. Roentgenol. S: Radium Therapy, Feb, 1936.) 


new bone formation and there is increasing atrophy of the 
secondary’ tj’pe. 

In the 'jery advanced stage, the cartilage is completely de- 
stroyed and denuded bone ends come into contact. The 
normal joint motion is limited, and often the bone ends lock 
together. They never, however, fuse and the impression of 
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bony ankylosis is merely due to the restriction of motion 
^used by tte sa^^ooth irregularity and impingement by the 
spur foiroation. The joint space may appear, on the radio- 
graphic film, to be obliterated, but it is never actually so this 
app^rance bemg due to the outgrowth of bone from' the 
joint margins superimposing. Extensive luxations . are rather 
cominon at this stage; the shaft shows a high degree of 
atrophy and all surrounding soft tissues become extremely 


! 



Fig. 193. — ^Extensive subluxations. Note how the overgrowths fit into the 
notches of the opposite joint surface, espccfaDy middle phalanx. There is 
marked broadening of bases of the phalanges, spurs and bony overgrowths, 
ebumadon proximo to joint margins. A few small punched-out areas, rather 
generalited honeycomb atrophy. Advanced stage hypertrophic arthritis (see 
Fig. 192). Most characteristic joint indicated by arrow. (From author’s ar- 
ticle in Am. J. Roentgenol, & Radium Therapy, Feb., 1936.) 

atrophic. On radiographic examination the large irregular 
spur formations and nodes are easily recognizable. The gross 
irregularity of the j'oint space is plainly seen, except in those 
cases where it is obliterated by superimposed bone. The 
deviations in alignment and subluxations are demonstrated 
and the eburnation of the bone ends caused by constant fric- 
tion of two bony surfaces without cartilage covering is dem- 
onstrated on the x-ray film by increase in density of the 
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immediate zone proximal to the joint space, "pie punched- 
ont areas are often recognized at this stage and the atrophy 
may involve a very large portion of the shaft. 

Summary of Roentgen Diagnostic Features in Hy- 
pertrophic Arthritis. — A summarj^ of the prominent diag- 
nostic features from the .v-ray standpoint in hj^ertrophic 
arthritis, in the order of their sequence, irould show: (1) 
small osteophidic outgrowths about the joint margins, (2) 
narrowing of the joint space, (3) slight changes in alignment 
of the bone, (4) irregularities of the bony joint surfaces, and 
(5) a honeycombed or secondary Dpe of atrophy of the bone 
ends. At a somewhat later stage we find: (1) large, irregu- 
lar, well-formed spurs, (2) complete obliteration of the bony 
joint space, (3) subluxation of the bones, (4) a saw-tooth 
appearance of the remaining joint space, (5) punched-out 
areas in the borders of the bone, (6) broadening of the cir- 
cumference due to new bone formation, and (7) ad%'anced 
secondary’' atrophj' invohnng the shafts as well as the bone 
ends. In the very advanced stage we recognize: (1) gross 
irregdar spur formations, (2) displacements and delations 
in alignment, (3) increased densitjf of the immediate bone 
ends due to ebumation, (4) complete obliteration of joint 
space but never fusion, (5) gross irregularity of the bone 
ends, due to proliferation and destruction, and (6) adimneed 
secondaty atrophy of the bone elements and also the sur- 
rounding soft tissues. 

SUMMARY 

By correlating the known pathologic features of the two 
tj-pes of chronic polyarthritis, the clinician is enabled to fol- 
low the analj'sis of the radiologist to better advantage and to 
receive considerable assistance, both as to the present stage 
of ^e joint in question and as a guide in determining active 
usefulness after the recession of the acute sjanptoms. 
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THE PHYSIOLOGY OF JOINT TISSUE 

Although joints receive most of the bloirs and jolts of 
the bod}’', and much has been ■written about the alterations 
produced by disease, their physiology attracted little attention 
until recent years. In the foUovring we shall limit our con- 
siderations to strictly normal functions. 

The two articular structures which are chiefly involved in 
chronic arthritis are the synovialis and cartilage. Let 'us first 
consider the sjTiovialis. 

Synovialis. — ^The sjmorial membrane consists of an ex- 
ternal and an internal layer; the latter resembles pleura or 
peritoneum in appearance. In the external layer numerous 
fringes or •oilli can be seen, largely confined to the articular 
margins. In them, nests of cells of the connective tissue t5’pe 
are clustered. By appropriate staining, globules of mucin can 
be seen within the cells.^ A well defined Golgi apparatus in 
the cjToplasm of the itUous cells has been described by 
King;^’ whether this finding is confirmed remains to be seen. 
Various other worker^®- ^ have presented evidence for the 
secretory nature of these cells. Another school- argues that, 
since svmovial fluid resembles tissue fluids in most other re- 
spects, the sjTiovia cannot yet be proved to possess a secre- 
tory mechanism. 

Unlike cartilage, synovialis possesses considerable repara- 
tive abilitv’ and undergoes marked proliferation under the in- 
fluence of injur}’, chemicals and toxins. Circulatory changes, 
obliteration^ of the lymphatics, and increased production of 
synovial fluid high in mucin characterize most eSusions within 
the sj’novial sac. 

Permeability of Synovial Tissue.—'The interchange of 
solutes, colloids and particulate matter between the synovial 
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membrane and the circulatory and lymphatic systems affords 
some insight into the functions of synovial tissue. Kuhns” 
published an extensive review of this subject and gave do- 
tted protocols of experiments on the fate of India ink, mild 
silver protein, hydrogen peroxide and tubercle bacilli when 
injected intra-articularly. With silver protein, fluorescence 
could be demonstrated under the microscope by transmitted 
light, and when present in them the l5Tnphatic channels were 
sharply outlined. Similarly, liberation of oxygen from hy- 
drogen peroxide by lymphatic enzymes filled the lymphatic 
channels vnth bubbles of gas. India ink and tuberde bacilli 
were found in the regional lymph nodes after appropriate in- 
tervals. Most observers have concluded that solutes and 
diffusible dyes are absorbed by the capillaries of the synovial 
membrane, although some®'^' describe staining of the re- 
gional nodes after intra-articular injection of dyes. Bennett 
and Shaffer® determined the presence of egg albumin, horse 
serum albumin and euglobulin after intravenous injection. 
The first appeared in the joint cavity within five minutes, the 
latter two after twenty minutes. This difference in speed of 
permeability is probably related to the size of the molecule. 
In these experiments, the spinal fluid rarely contained any of 
the injected material whereas the glomerular membrane easily 
excreted egg albumin. 

One may condude that the synovialis is more permeable 
than either the choroid plexus or glomenflar membrane and 
that the presence of proteins in the synovial fluid represents 
an elective permeability to these substances.® These large 
protein molecules as well as particulate matter are absorbed 
by the lymphatics. Passive exercise and massage greatly in- 
crease the lymph flow from a joint. In arthritis, where the 
joint fluids contain excess proteins and the synovialis is edem- 
atous and inflamed, the value of these procedures is self- 
evident. 

The synovialis does not offer any barrier to diffusible sub- 
stances. In fact, synovial fluid appears to be in close eqm- 
librium with the blood stream. Thus, Pemberton and his 
collaborators® demonstrated the rapid rise of glucose in 
ovial fluid after the standard glucose tolerance test _ The 
initial values for both blood and fluid _ glucose were similar 
and the subsequent rises almost identical. In another in- 
stance, sodium bicarbonate by mouth increased the carbon 
dioxide combining power of both blood and synovial fluid. 
Others® have shown that thiocyanate and mecholyl diffuse mto 
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the joint readily. The similarity between the chemical make- 
up of blood and synovial fluid can be seen from inspection 
of Table 1. 

Chemical Constitution. — The reported values for total 
solids and proteins in human synovial fluid are probably high, 
since most of the determinations were done on patients with 
joint effusions. The analyses of fluid from joints at autopsy 
may likewise be abnormal, but perhaps more nearly approach 
the values found in health. Albumin accounts for the bulk 
of the protein exclusive of mucin. The synovial membrane, 
as already indicated, is partially permeable to certain colloids 
of the^ blood. The levels of nonelectrolytes and electrolytes of 
synovial fluid are in close aggrement with the serum concen- 
trations and meet the requirements of the Donnan equilibrium 
ratio with the exception of calcium. This balance indicates 
that the symovial membrane is permeable to these diffusates. 
Bauer and his collaborators* are inclined to believe that syn- 
ovial fluid is a plasma dialysate to which “mucin is added as 
the fluid passes the cormective tissue surrounding the joint” 

The high viscosity is largely due to mucin which con- 
tributes its great lubricating value. Jones” has demonstrated 
that synovial fluid is spread over the joint surfaces as & film. 
Friction resulted if the speed of motion was not sufficient to 
maintain a pressure film. Similarly, the coefficient of friction 
was fourteen times as great in joints kept dry as in those 
well lubricated. Heat, grating, and wear of the articular ends 
were detectable in the dry joints after prolonged artifidal 
motion. 

Cytology 0 } Synovial Fluid . — ^Table 2 lists the total leuko- 
cyte coimts and the differential ratios for human, rabbit Md 
cattle synovial fluids. These represent normal values which, 
however, may show differences between joints in the same 
species. In the synovial fluid found in arthritic joints, the 
total leukocyte count rises and the proportion of polymor- 
phonuclears increases. Hypertrophic arthritis and scurvy are 
the two exceptions; in these conditions, the total comts may 
be low or show slight increases. Figmres for rheumatoid and 
hypertrophic arthritis are included. 

Oartllag'e. — ^Hyaline cartilage, which clothes the articu- 
lar ends of bone, is relatively poor in cells and rich in mat^ 
Roughly, the cells of the central portion lie m three strata; 
an upper flattened layer, an irregular intermediate zone, and 
a deeper group arranged vertically.” It is thought mat 
growth occurs from centrally placed foci both toward me 
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joint surface and toward the subchondral bone. With aging, 
the proportion of matrix to cells increases. Thus, in young 
calves an average of 133,000 cells per cubic millimeter was 
found; in adult steers this decreases to 47,000 and in old 
animals to 33,000.^* 

The lateri margins of articular cartilage have been de- 
scribed as covered with a delicate extension of sjmovial mem- 
brane in this respect it resembles the hyaline cartilage of 
the ribs which is partially covered by perichondrium. In cer- 
tam birds, c. g., the ostrich, the perichondrial layer persists 
throughout life. The lateral portion receives its blood supply 
from the circiihis articuli vasculosis, which was first described 
by John Hunter. Figure 194 illustrates this. The central 
portion, on the other hand, is considered avascular by most 
obser\’ers. The deeper cellular layer is penetrated by vessels 
from subchondral bone.“-‘' In young animals, injection 
stuoies indicate that small vessels sometimes traverse the cen- 
tral portion.* 


Nutrition oj Articular Cartilage. ~Th^ nutriment of ar- 
Ucular cartilage is of more than academic interest since it 
must come dir«Uy through vascular chauueror SSed 
plasma filtrate theretrora, or by imbibiUon trom the syuovial 


1626 


MORRIS A. BOWIE 


fluid To 3 ^bee first proposed that the subchondral vessels 
simply articular cartilage with nourishment; subsequently, 
btrMgeways and others suggested that synovial fluid fur- 
imhes Its chief pabulum. Presumably alterations in the intra- 
articdar pressure (normally —2 to —12 cm. of water) in- 
duced by motion, together with differences in the diffusion 
gra^ente of solutes between synovial fluid and cartilage, aid 
m the imbibition. One of the most cogent reasons for the 



Fig. 194. — Blood vessels of the synovial membrane and the drculus 
articuli vasculosis in the knee joint of a human fetus at tenn. The arboriia- 
tion of small vessels at the cartilaginous margins can be readily seen. (From 
Fisher, “Chronic Nontuherculous Arthritis,” reproduced by permission of The 
Macmillan Company, publishers.) 

latter theory is the behavior of loose bodies, either traumatic 
or artificial, in the joint. A loose body composed of bone 
soon undergoes necrosis, while one of cartilage remains viable 
for months. 

The depth to which oxygen (and possibly glucose) pene- 
trates by diffusion at its concentration in the synovial fluid 
(the diffusion constant) is less than the thickness of carti- 
lage.®’ The avascularity of the central portion predisposes 
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it to the degenerative changes in arthritis.^^ Figure 195 illus- 
trates an ulcer on the medial condyle of the right metacar- 
pal of a five-year-old steer. The marginal lipping has been 
explained by Bauer^ on the basis of repeated strain which the 
S}’novial membrane exerts during motion on the perichondrium 
at the articular margins. This proliferation, with its eventual 
formation of new bone in the lateral margins, is due to the 
grater reparative abUitj'^ of marginal cartilage, probably con- 
ditioned bj’- the more adequate blood supply. 

Protective Action of Synovial Fluid .—Pa disease, sjmovial 
fluid attempts to protect cartilage in several ways. Keefer 
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cent, depending on the age of the material.®^ ®‘ Bone has 
an average water content of about 44 per cent. The glycogen 
content is much Mgher in young animals than in old. The 
chondroitin-sulfunc acid portion together with mucin will be 
considered as a whole. These substances were called “muco- 
proteins” by Levene.®^ They more properly should be termed 
“mucopolysaccharides,”®® since they may occur either as free 
polysaccharides or as protein salts; they have in common an 
amino hexose (glucose, galactose or mannose) conjugated 
wiA uronic (glucuronic) acid. The complex in synovial 
mucin is hyaluronic acid which consists of equimolar parts of 
glucosamine, acetyl and glucuronic add. Similar compoimds 
have been described in the aqueous and vitreous humors, the 
uveal tract of the eye, the umbilical cord, in the group A 
streptococcus, and Type I pneumococcus. No sulfate occurs 
in this group. The sulfate-containing complexes indude 
chondroitin-sulfuric acid of cartilage and similar compounds 
found in tendon, gastric mucin, the cornea, aorta, sdera and 
heparin. Chondroitin-sulfuric add consists of equimolar 
parts of acetic add, chondrosamine (2-aminogalactose), glu- 
curonic acid and sulfuric acid. 


Meyer®® succeeded in demonstrating an interesting phys- 
ical property of artificial chondroitin-sulfuric add-protein 
complexes; gelatin, globin and egg albumin were the artificial 
proteins added. The gelatin complex coalesced in the cold 
to form elastic mats or sheets; the edestin compound pro- 
duced elastic fibers, similar to the elastic fibers of connective 
tissue. From chemical analysis it seemed probable that hya- 
line cartilage is a salt of chondroitin-sulfuric acid with a 
protein-like gelatin. ^ ^ 

Various workers have described enzymes^^' 
which hydrolyze several of the mucopolysaccharides: chon- 
droitin-sulfuric add, those of the umbilical cord, hemolytic 


streptococcus, pneumococcus and mucin. These enzymes 
have been isolated from various bacteria and from extract 
of spleen and testis (these are both of mesodermal^ origin). 
Some biologic significance may be attached to the similanty 
of the mucopolysaccharides of group^ A streptococcus, the 
uveal tract and the symovial mudn, since an upper respna- 
tory infection with the streptococcus may uutiate joint symp- 
toms and subsequently involve the eye; the frequency wi 
which this happens in the paUent with rheumatic fever or 
rheumatoid arthritis needs no comment. Possibly a “m“on 
antigenic quality exists in these related mucopolysacchanues. 
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Changes in Cartilage Due to Cfl^ct/icafioH.— Caldfiption 
cartilage has been studied with the tissue cidture tectoic. 
the embrj’-onic chick, calcification of osteoid could be ac- 
celerated by immersion in a medium of calamn with botn 
organic and inorganic phosphate. Cartilage hj^ertropmes 
early, but does not begin to caldfy before the fifteenth dajL 
The hypertrophied cartilage produces phosphatase to a 
marked degree. The total base of ^rtilage becomes concen- 
treated before calcification proceeds.— WTien cartilage is con- 
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verted to organic matrix of bone, the organic sulfates decrease 
and nitrogenous constituents increase. The drop in total sul- 
fate may possibly be due to a loss of chondroitin-sulfuric acid, 
and this may initiate a precipitation of inorganic salts be- 
cause of the lowered ^H. Both inorganic and organic phos- 
phates are concentrated in caldfjdng cartilage. 

Metabolism of Articular Structures.— Until quite re- 
cently, relaUvely few investigations had been carried out on 
the metabolism of jomt structures. Table 3 lists the sierdfi- 
cant data. Figures for fibroblasts are shown for compa^u 








1630 


MORRIS A. BOWIE 


The respiration of cartilage is sluggish. The low values 
for equine articular cartilage agree with those for aged bovine 
material; the decrease in the latter from infancy to old age is 
probably due to the drop in the number of cells. Respiration 
of synovial membrane is much higher, but does not approach 
that of fibroblasts. Glycolysis in both cartilage and synovial 
membrane is on a much higher level than is respiration, and 
per cell is approximately that of other adult tissues. The 
respiratory quotient for synovial membrane suggests that only 
fat is oxidized; that for cartilage, measured after addition of 
methylene blue, indicates that both fat and protein are util- 
ized. The glycolysis of inflamed synovial membrane and of a 
human enchondroma markedly exceeded normal values.*' 
Enzymes. — ^Dehydrogenases (enzymes which remove hy- 
drogen from tissue metabolites) are present in both car- 
tilage and S 5 movial membrane.®’®* Respiratory power of 
cartilage decreases with aging; the gradual failure of oxidative 
ability in cartilage probably makes it susceptible to degenera- 
tive changes. These enzymatic groups are theimolabile. 
Calf cartilage possesses an active enzyme system which de- 
phosphorylates and/or deaminizes adenine derivatives; hypo- 
xanthine is the end product of these reactions.®* In muscle, 
the oxidation of adenine compounds stops at inosmic acid, an 
intermediate metabolite higher in the oxidative scale than 
h3rpoxanthine. Various phosphorylated and nonphosphor- 
ylated carbohydrates are attacked by other enzymes, yield- 
ing lactic acid as a final step. 

Effect of Hormones. — Acid extracts of the pituitary, as 
well as glandular implants, induce fibrillosis and vacuoliza- 
tion of the cartilage matrix in immature female guinea-pigs- 
Both retrogressive and regenerative changes were seen in the 
resting cells, which finally calcified.*® In the chondro-osseous 
jxmctions of ribs, hyperplasia of the perichondrial Md perios- 
teal cells, with an accelerated conversion into cartilage cells, 
was observed after prolonged use of the extracts. _ Thyro- 
tropic and gonadotropic activity was excluded; thyroidectomy 
and oophorectomy did not alter the effects noted. Oophorec- 
tomy resulted in hypertrophy and hyperplasia of the vesicular 
columnar cells, reduction in the amount of intercellular tissue, 
and a delay in calcification. Presumably, ovarian^ hormon^ 
retarded the maturation of cartilage and restricted its growth. 
'These findings, though unconfirmed as yet, may help to ex- 
plain the frequently development of arthritis at the meiw- 
pause. Relaxation and stretching of the hgaments of the 
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sjTiiphysis pubis have also been noted after use of pituitary 

^E^ct of Other Substances. — ^The integrity of most in- 
tercellular material depends, in part, on an adequate amount 
of cevitamic acid. The matrix of cartilage m scorburic am- 
mals exhibits changes similar to those seen in dentm and bone. 
Wolbach^^ believes that cevitamic acid plays an essenOal role 
in the deposition and maintenance of collagen, xvhici Timds 
intercellular ground substance together. Cartilage is particu- 
larly rich in collagen, as vre have noted above. The coUagen 
fibers may be easily demonstrated by soaking the articular 
end of a bone in brine.“ 


SUMMARY 

Joints are tissue spaces or clefts derived from the meso- 
derm. They consist of a number of related structures, chief 
of irhich are synorial membrane, synorial fluid and cartilage. 
The former is highly cellular, has a rich vascular supply, and 
repairs readily. The latter is probably avascular in the 
central portions and is poor in cells. Sjmovial fluid serves to 
lubricate and possibly nourish articular cartilage. Most of 
the serum electrolytes and nonelectrol5d.es pass the s5'novial 
bamer freely, hludn is the component to which 55010^31 
fluid owes its essential characteristics. Both mucin and car- 
tilaginous matrix are mucopolysaccharides, closely related 
chemit^ly. The peculiarities of cartilage metabolism afford 
a possible e^lanation of its tendenc5’- to exhibit degenerations 
and of the inabilit5' to repair itself. Synorial membrane, on 
the other hand, has a metabolism per cell equivalent to that 
of other adult tissues. The influence of hormones on articu- 
lar structur^^ is only partially understood, hlany other phe- 
nomena of joint physiology and structure remain as unsolved 
problems for the future. 
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THE BLOOD IN ARTHRITIS 

Arthritis is associated with alterations in the cj'tology 
and chemistry of the blood. Some of th^e changes are of 
^■alue in the clinical management of arthritic patients. In the 
differential diagnosis of the five frequent tjTpes of chronic joint 
disease — atrophic arthritis, rheumatic fever, gonorrheal 
thritis, hj'pertrophic arthritis and gout — sis blood tests aid in’^ 
the clinical diagnosis and, in atjqii^ cases, indicate the nature 
of the disease process. These blood tests are the erythrocyte 
sedimentation rate, Schillmg hemogram, complement fixation 
test for gonococci, blood uric acid test and the tests for strep- 
tococcus agglutinins and antistreptolysins. The sedimenta- 
tion rate is the most sensitive criterion of the actiidty of 
atrophic arthritis and rheumatic fever. An imderstanding 
of the degree of activity of the disease is necessary for the 
physician to determine the optimum time for surgical inter- 
vention or for other forms of active therapy. The sedimen- 
tation rate also indicates the patient’s response to treatment. 
Finally, these blood changes, including the recognition of 
anemia, provide specific indications for the supportive therapy 
of these chronic diseases. Only those marked and charac- 
teristic alterations which are applicable in the routine clinical 
laboratory will be considered. 

AtoopMc Arthritis.— The cytologic changes are mild 
Memia- of normocjdic or microcjdic iypt, a normal total 
leukoerte count and a normal digerential leukocjde count ex- 

SeS-' Polsmotpho- 

Anemia does not appear until the disease has been active 
or several weeks. The reticulocj^tes, the ictems iSev and 
the '^™3U-_excretion of urobainogen are normal or actuafiy 
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decreased. The bone marrow shows an increased number of 
normoblasts and pronormoblasts. The er 3 ^rocytes of the 
blood are normal in size and shape or slightly smaller and 
definitely paler than normal. Many factors contribute to the 
development of this anemia; dietary deficiency due to ano- 
rexia and impaired intestinal absorption, as well as inhibition 
of erythropoiesis, appear to be the most important causes. 

The red blood cell count is affected by the condition of the 
peripheral circulation as manifested by the cold and pale or 
cyanotic skin over chronically involved joints. Pemberton 
and his associates® found that the erythrocyte count in the 
first drop of blood from a stab wound in an arthritic finger is 
lower (about 300,000 per cu. mm.) than in the later free- 
flowing drops of blood. Alteration of the peripheral capillary 
circulation was confirmed by direct observation of the capil- 
lary loops in the fingernail beds.* Hench’* believes these 
capillary abnormalities are an inconstant complication of the 
rheumatoid syndrome. 

The white blood cell count is within normal limits in 
chronic cases. In cases with an acute, febrile onset® a leuko- 
cytosis of 12,000 to 20,000 is present, with an increase of 
neutrophils in the differential count to 70 to 90 per cent; 
monocytes and lymphocytes decrease and eosinophils disap- 
pear. The Schilling hemogram shows a shift to the left. This 
increase in the immature neutrophils is more simply measured 
by determining the filament /non filament ratio, i. e., the pro- 
portion of neutrophilic leukocytes without segmented nuclei. 
With the glass slide films of the routine clinical laboratory, 
the maximum normal nonfilament count is 16 per cent of the 
total leukoc 3 rtes. On thick and deeply-stained blood films an 
erroneously high nonfilament coimt is obtained because 
shrinkage and dark color make recognition of nuclear seg- 
ments difficult. In chronic atrophic arthritis with yety 
slight temperature elevation, the leukocyte count is within 
normal limits of 4,000 to 11,000, and in some cases is be- 
low normal. Although the differential count is normal, the 
nonfilamented neutrophils are usually increased. Among 
234 cases of atrophic arthritis collected from the litera- 
ture,^' 147 showed a nonfilament count of more than 16 
per cent; and among 392 cases®' *' ®' ^°' the count was 
greater ffian 8 per cent in 346 cases. A normal nonfilaraent 
count usually excludes rhexunatoid arthritis. An increased 
count indicates atrophic arthritis, a mixed form of arthnOs 
including atrophic features, an osteoarthritis with a super- 
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imposed active infection or a suppurative artlirife. ^ 
aoLament count is often present during inactive phases of 

^^The sedimentation rate is incr^sed in all 

actii. easels of atropWc 

lected from the literature,®- ’ • AlurRnPr 

per cent, showed increased sedimentation rates. Only S per 
cent of these cases had normal rates, whereas 60 per cent of 
254 cases of osteoarthritis and 75 per cent of 149 cases of 
fibrositis had normal rates of sedimentation. An mcreased 
rate may not be present during the first weeks of acute cases 
of atrophic arthritis or during the early months of the 
more insidious type of case,® but the increased rate persists 
for some time after the sjTnptoms and physical signs in the 
joints have disappeared. In active cases the rate is markedly 
increased — usuallj'' about three times the normal for the 
method employed.^ Unfortunately, the endless modifications 
of the sedimentation test in recent years have discouraged^® 
many clinicians from using this valuable test in the manage- 
ment of atrophic arthritis and other chronic diseases. In 
recent jmars in this clinic, we have returned to the use of a 
simple sedimentation method that is suitable for use in the 
office of the busy physician. 

Technic and Interpretation of the Blood Sedimentation Tat. — With the 
multiplicity of technics nofl- in use, it is rmpossibie to compaie quantilalively 
Iht observations o£ diSerent physicians. Cutler, Park and Herr“ have em- 
phasired the clinical significance of the three phases of the sedimentation phe- 
nomenon— the phases of aggregaffon, sedimentation and packm%. Anemia 
alters the sedimentation rale most in the packing phase. From the dinical 
point of \ieH-, the rate during the sedimentation phase is the most important. 
Since the character of the plasma affects the rate more than the quantity of 
the plasma in this sedimentation phase, correction for anemia is often a false 
correction. Hence, the course of sedimentation is of more dinical value than 
the total fall at the end of one hour.*^“ 

Cutler describes four t>-pes of curves. The horizontal and diagonal lines 
and the diagonal and vertical curves (see Fig, 196) illustrate in increasing 
order the severity of the disease process. The laboriousness of making readings 
of the level of the sedimenting erythrocytes every' fir-e minutes for one hour 
has led to many efforts"' to develop a method that requires only a single read- 
mg at one hour, with suitable cotiertion factors for anemia. With the large- 
bore tube used by Cutler, it nil) be seen on the chart that the poking ph^ 
IS reached at about thirty minutes with the most rapidly settling blood Hence 
method 15 applicable for use with a single reading at thirty minutes in 
busy office or laboratory. From the dinical point of view, the second 
thirty BMutes is of less importance. We are using 10 mg. of drv potassium 
^ahte ior rr^y 5 cc. of i-enous blood. The tubes must stand cxTctly' ver- 

iral dunne sedimentation and the temperature of the Wood must be that of 
room temperature fZZ' to C.). 
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Although the totsl serum protein level is not significantly 
^tered in atrophic arthritis, the average serum albumin 
fraction was decreased and the globulin fraction increased in 
nmety-eight cases plasma fibrinogen was increased in 

fifty cases.“’ _ Plasma cholesterol concentration tends to be 
near the lower limit of normal.^ The fasting blood sugar level 
is usually normal, but many patients with active rheumatoid 



Fig. 196. — Graphic chart of the sedimentation rate. A, Horizontal line; B, 
diagonal line; C, diagonal curve; D, vertical curve. (From J. Cutler, Am. }■ 
Med. Sc., 171: S82, 1926.) 


arthritis show a decreased glucose tolerance?^ The blood 
sugar rises to abnormally high concentrations at one hour 
after glucose administration and returns to normal within the 
usual three-hour period. Most patients with atrophic ar- 
thritis are eating a low carbohydrate diet either because ot 
anorexia or because of the frequently prescribed low carbo- 
hydrate diets. The effect of the preceding dietary on the glu- 
cose tolerance, as pointed out by Conn,-® is to be considere 
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as an explanation. However, the glucose tolerance retums to 
norracQ^ the arthritis subsides, in spite of the continuaUon 
of a low carbohydrate diet.^ Hence, impaired glycogenesis 
seems to be associated with atrophic arthritis. 

Impaired liver function^’' has been obse^ed with the 
aaorubin-S excretion test in 60 per cent of fifty cases, with 
the hippuric acid test in 62 per cent, with the bflirubm exCTe- 
tion test in 48 per cent, and with a serum albumm of less than 
4.5 gm. per 100 cc. in 68 per cent Serum calcium, inorgamc 
phosphate and phosphatase are normal.® Treatment with 
massive doses of vitamin D does not alter the calcium, phos- 
phate or phosphatase.®^ Blood uric acid concentrations near 
the upper limit of normal are obseri'ed in some cases. Plasma 
cevitamic acid levels are low unless the intake of vitamin C 
in the diet is increased to two to four times the normal re- 
quirement.®- 

The presence of agglutinins for hemolytic streptococci in 
high titer^ in the blood of patients with atrophic arthritis 
has been established in large numbers of cases. Since exten- 
sive investigations have not confirmed the findings of strep- 
tococci in the blood stream of atrophic patients,^ the sig- 
nificance of these agglutinins is untoown. However, high 
titers are common in atrophic arthritis and rare in other 
forms of arthritis. Their presence is of diagnostic value in 
atypical cases. The titer does not parallel*® the duration or 
the severity of the disease either clinically or as manifested 
by the sedimentation rate. 

Hypertrophic Arthritis. — Anemia is uncommon in osteo- 
arthritis. The total and differential white blood cell counts are 
likewise within normal limits unless some complicating infection 
is present. The nonfilament count may be slightly increased" 
there were more than 16 per cent of these nonsegmented 
neutrophils in fifty-three of 100 cases studied by Hartung and 
his associates,* but the average count in these fifty-three cases 
only 21.6 per cent. The average count in their ninety- 
six cases of atrophic arthritis was 29.6 per cent. Collins^ 
has called attention to the correlation of increased nonfila- 
ment counts with the presence of large ty^tic areas in the 
head of the femur or in the acetabulum in cases of malum 
S senlfe Among seventeen cases of oleSatSriS^, 
chiefly co^ed to the hip, six cases had large cystic areas 
and a shift to the left of the Ameth count The remainine 
eleven cases mth no cystic areas or only small ones bv roent 
gen e.xamination had a normal Ameth count. Aseptic necrosis 
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“ cystic areas may explain this change in the neutro- 
phils, but it is strange that normal sedimentation rates were 
reported in these cases. 

The sedimentation rate is usually normal. It was normal 
in 152 (60 per cent) of 254 cases collected from the litera- 
ture;®’ ®’ *■* in the remaining 102 cases it was only 
slightly increased in contrast to the marked increases ob- 
served in atrophic arthritis. Serum protein concentrations 
are very^ little affected. Serum albumin was slightly de- 
creased in seventy-five cases serum globulin was 

sUghtly increased in twenty-three cases^®’ but unchanged in 
fifty-tro cases.^® Aldred-Brown and Munro“ have pointed 
out that nonarthritic individuals of a similar age group and 
economic status show a slightly lower serum albumin and a 
slightly higher globulin than exists in healthy young adults. 
Plasma fibrinogen was slightly increased over the normal 
range for youth but to the same extent in both the osteo- 
arthritic and the nonarthritic control group. 

Fasting blood sugar levels are normal; in eleven of fifty 
cases studied by Haden and Warren,®^ a diabetic type of glu- 
cose tolerance curve was observed but this is not unusual for 
this age group of people. The serum cholesterol shows a high 
norm^ level.'' Senun calcium, inorganic phosphate and phos- 
phatase are within normal limits. The metabolism of calcium 
and phosphorus is normal. The increased serum phosphatase 
activity in metastatic neoplasm to bone and Paget’s disease 
of bone differentiates these conditions from hypertrophic ar- 
thritis.^®' “ Blood uric acid is usually within normal limits. 

Fibrositis. — ^This syndrome is characterized by the nor- 
mality of all blood findings.®^® When there are no infectioi^ 
or other conditions affecting the blood in patients with fibrosi- 
tis, there is no anemia, no leukocjUosis, no increase in non- 
filamented neutrophils, no increase in the sedimentation rate 
and no change in the concentration of the several climcaUy 
recognized senun proteins. The sedimentation rate was 
normal in 112 of 149 cases;^’ the other ^rty-seven 
cases showed only slight and often questionable increases in 
the rate. The Ameth count was normal in 104 cases of 

fibrositis.^® , , 1 . 

Rheumatic Fever. — In most respects the blood ranges 
of rheumatic fever resemble those of rheumatoid arthritis, ex- 
cept that acute febrile episodes are much more common. 
Anemia of normocydic type develops, if the febrile period is 
prolonged over several weeks’ time.®® This anemia does no 
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respond vreO. to iron or Uver therapy, and large doses of vita- 
S C are likewise ineSective. WTien pints are 
inflamed, a leukocytosis of 15,000 to 25,000 is pr«ent 
an increase in the neutrophihe leukocjdes and in the non^- 
mented forms. Eosinophils are decreased or absent, i^be 
white blood cells return to normal as the fever and the joint 
manifestations subside, and during convalescence eosmophim 
are increased. In chronic, low-grade rheumatic activity, me 
eosinophDs persist but disappear whenever an exacerbation 

occurs.®^ , 

The sedimentation rate is markedly increased and is the 
most sensitive criterion for the actiidty of the disease. Bed 
rest should be continued until the sedimentation rate becomes 
normal. The persistence of an increased rate of sedimenta- 
tion for weeks in a clinically inactive case of rheumatic fever 
suggests the coexistence of an active focal infection which 
should be searched out and treated by conservative medical 
or surgical measures. The sedimentation rate is rarely in- 
creased in an uncomplicated common cold or in chronic ton- 
sillitis but is elevated in acute pharyngitis and influenza.*® 
In chorea a slight and very transient increase in sedimenta- 
tion rate appears. The onset of congestive heart failure re- 
sults in a decrease m a preinously rapid sedimentation rate. 
During the “silent phase” following an upper respiratorj’^ in- 
fection, a rising sedimentation rate forebodes an oncoming 
rheumatic exacerbation.*® 

Serum globulin and fibrinogen are increased; albumin de- 
aeases. 


A high antistreptolysin titer*^ is characteristic of patients 
with rheumatic activity. Hemolytic streptococcal infections®® 
such as erysipelas and scarlet fever have a high titer, but 
other arthritic disorders do not. Antistreptolysin is a* sub- 
stance in the blood which neutralizes the hemolytic action of 
the bemol3flic streptococcus. 

The Jonnol-gel test roughly parallels the sedimentation 
rate._ Schultz and Rose*® believe that this test follows the 
actirdty of rheumatic carditis more closely than does the sedi- 
mentation rate. 

Gout.— An increased blood uric acid concentration during 
an acute arthritic attack confirms the diagnosis of gout.** In 
90 per cent of Hill’s ninety-one cases of gout, the blood uric 
acid was greater than 4 mg. per 100 cc. However, typical 
tophaceo^ gout occurs without an increased blood uric add 
Jacobson found that the serum uric add was continuously 
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elevated in gouty patients without significant further increases 
at time of the acute attack. Blood urea nitrogen should 
be determined to exclude nephritis in the differential diagnosis. 

The sedimentation rate in chronic gout is usually normal. 
During an_ acute podagra the rate is very rapid. In an ar- 
thritic patient a rapid d,ecrease of the sedimentation rate to 
normal in a few days’ time suggests gout^ rather than rheu- 
matoid arthritis. However, the sedimentation rate does not 
paralle] the blood uric acid level. 

Serum protein concentrations show no significant abnor- 
mality other than the tendency of the older age groups to 
have a slightly higher globulin concentration.^''^® 

Anemia^® does not develop due to gout alone. The total 
leukocyte count rises during an acute attack, of gout and the 
differential shows an increase in neutrophils. Gibson and 
Kersle}^® found the nonfilamented forms (Arneth count) to 
be increased as much in seventy-two cases of acute gout as in 
345 cases of rheumatoid arthritis. 

Suppurative Arthritis. — ^These acutely inflamed joints 
resulting from invasion by the pyogenic cocci show a marked 
neutrophilic leukocytosis with an increase in the nonfilamented 
forms, an absence of eosinophils and a marked increase in the 
sedimentation rate. Anemia appears if the septic process 
persists for any length of time. Joints affected by sepffc em- 
boli in cases of subacute bacterial endocarditis show similar 
but less severe changes in the blood. Monocytes are often 
increased up to IS per cent in the differential and may be 
actively phagocytic as indicated by the presence of erjdhro- 
cytes within these cells on the blood films; these large cells 
are more often obtained from puncture of the lobe of the ear 
than from the finger. 

Gonorrheal Arthritis. — ^The leukocyte count varies from 
9,000 to 23,000, with 70 to 80 per cent neutrophils pd an 
increase in the nonfilamented forms. Eosinophils persist and 
the sedimentation rate is markedly increased. The comple- 
ment fixation test for gonococci is positive in cases of two or 
more weeks’ duration.''^ 

Brucellosis. — Arthritis may be the prominent clinical fu- 
ture in undulant fever. In addition to the skin test, agglu- 
tination and opsonocytophagic tests on the blood are usually 
necessary to establish the diagnosis. In serious febrile cases, 
leukopenia with an absolute increase in lymphocytes is pres- 
ent. Immature lymphocytes and plasma cells are numerous 
and nonfilamented forms of eosinophils as well as neutrophils 
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aie increased. In cases with arthritic manifestations the s^i- 
mentation rate is increased. A mild bj'perchromic, macro- 
cjtic anemia is present. 

treatment and the blood in arthritis 

Anemia. — In active atrophic arthritis, the anemia re- 
sponds poorly to iron and/or liver medication. Early in the 
course of acutely active cases, transfusions often exert a 
dramatic influence. The appetite improves, the anenua is cor- 
rected, and the low-grade fever and the joint swellings sub- 
side, The sedimentation rate decreases by as much as one 
half of its previous level. In two thirds of the forty-ei^t 
cases reported by Thompson, Wjmtt and Hicks, clinical im- 
provement was progressive; in the other third, an increase in 
the sedimentation rate again occurred and was associated with 
an aggravation of the symptoms. The course of the disease 
often appears to be shortened by transfusions of % to 1 pint 
of blood, repeated weekly for two to six weeks.®® In chronic 
cases, transfusions give temporary' symptomatic improvement 
and are of supportive value in cases resistant to treatment, 
in debilitated patients and in those with a persistent severe 
anemia. 

Anemia demands a diet with ample protein content— 
about 1 gm. per kilogram of ideal body weight. The diet 
should include eggs and lean meat daily. Iron is needed in 
adequate doses, such as ferrous sulfate, 3 grains by mouth 
three or four times a day before meak. Im the rare cases 
with abdominal distress on this medication, it maj*^ be given 
after meals without dfficulty. If achlorhydria is demon- 
strated, or if it can be clinicaUy suspected because of a clean 
red tongue, dilute hydrochloric acid (U.S.P.), in doses of % 
to 1 teaspoonful in a full glass of water, should be sipped 
through a straw during each meal. Patients who refuse to 
accept tto Mur medication may be given glutamic acid hy- 
drochloride m capsules, one before, during and after each 
meal. When anoreria is present and the clean tongue is 
OToUen and inflamed, vitamin defidenc}" exists and mav be 
improved by the use of brcwer^s yeast powder in doses of % 

be made 

palatable by suspension m milk or fruit juice. Intratniicmlar 


fiuer extract injections may also be used for thif 

A dilute liver tc ^ 


dilute liver extract is preferred. 
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jWeutoopenia. — decrease in the total white blood cell 
count with a decreased number of neutrophils and an in- 
creased proportion of nonfiJamented forms is frequent in 
chronic atrophic arthritis. Gibson^^ describes another 
group of emaciated cases with anemia in whom the neutro- 
phils are increased in number in a relatively normal total 
leukocyte count and the nonfiJamented forms’ are decreased 
rather than increased. We have observed both types of blood 
picture in the same patient at different times. 

Etiology. — The etiology of chronic neutropenia is vague 
becatise of its many and obscure causes. Overwhelming in- 
fection, which may cause neutropenia, is rarely present in 
atrophic arthritis. Four causes must be considered: al- 
nutrition, endocrine dysfunction and drug idiosyncrasy. 
Leukopem'a is frequent in simple malnutrition and boffi 
an inadequate dietary and impaired intestinal absorption^ 
exist in severe rheumatoid conditions. Neutropenia is asso- 
ciated with adrenal insufficiency, as manifest in Addison’s 
disease. Weakness, fatigue and hypotension are frequent in 
atrophic arthritis. Neutropenia is also observed in ovarian 
dysfunction. When the specific causes of the neutropenic 
state cannot be determined with the readily available clinical 
laboratory facilities, massive liver extract therapy®^ both by 
mouth and parenterally is often effective. 

A clinical syndrome of polyarthritis, splenomegaly, gen- 
erah'zed Ijmphadenopathy, leukopenia and anemia is known ^ 

F city’s syndrome'^^ in adults. The proper classification of this 
clinical variety of arthritis remains obscure because of its re- 
lationship to endocarditis lenta,®* disseminated lupus erythema- 


tosus®’’ and the blood dyscrasias.®* 

Gold Salt Therapy. — ^Those patients showing climcal im- 
provement on treatment with gold salts have decreasing sedi- 
mentation rates.®” A few cases have a preh'minary transient 
increase in the rate. The appearance of marked leukopema 
or eosinophilia is a danger signal that calls for the discon- 
tinuance of gold therapy; stippling of the red cells, as occurs 
in lead poisom'ng, may appear. Although jaundice, stomauto 
and enteritis were the most common imtoward reactions 0 
gold therapy in 900 cases,®” nine cases of purpura, one 0 
agranulocytosis and two of severe anemia developed. 
sSts should not be used in a patient with a history of purpura 
or epistaxis, or until a severe anema has been “rrecteff 
PhysicaJ Therapy.— The apphcation of heat to the body 
produces no significant alteraUon in the abnormalities of the 
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blood in atrophic arthritis, other than the decrease in Ae 
total leukoc34e count that is assoaated_ with inuscular r^t 
and relaxation. General massage has a smiilar effect. ^ in- 
creased sedimentation rate“ foUowing the apph^tion of short 
mvc diathermy to questionably mfected tonsils, to asjmip- 
tomatic teeth shoeing peridental (Ranges on roentgen ex^- 
ination, and to other uncertain sites of infection has been 
proposed as a means of deciding on the removal of such ijiics- 
tionable focal infections. Aggravation of arthritic or neuritic 
symptoms following the application of short wave diathermy 
to parts of the body contaming unreco^ized infections is an 
occasional unfortunate result from this energetic form of 
heating. 

Focal Infections. — .\ctive focal infectons should be 
treated conser\’atively until the clinical activity of rheumatoid 
arthritis or rheumatic fever subsides and until the nonfila- 
ment neutrophil count and the sedimentation rate have re- 
turned to normal. However, since the removal of definite 
focal infections is most beneficial when carried out early^'-* in 
the course of acute cases of atrophic arthritis, eradication 
of unquestioned infections should not be postponed too long. 
If the rheumatoid sjuidrome has subsided clinically, such an 
infection may account for a persisting increase in the sedi- 
mentation rate. The sedimentation rate frequently returns to 
normal within a week after the operation in such patients.'® 
Vaccine Therapy. — With forei^ protein shock therapy 
that produces a severe febrile reaction, there is a sharp drop 
in the leukocyte count during the first hours, followed bv a 
leukoevtosis with an increase in the neutroplfils, the nonfila- 
mented forms and the eosinophils. The sedimentation rate 
likewise increases. Hicks and Wyatt®^ have observ^ed leuko- 
penia in atrophic arthritics after intravenous injections of 
streptococcus protein in minhnal doses that do not produce 
febrile responses. In normal individuals and in patients witli 
hjpertrophic arthritis, a significant increase in leukoevtes 
occurred. With staphylococcus or tv-phoid protein in similar 
mmimal doses the rheumatoid group showed the same in- 
crease in the white blood ceU count as the normal people 
Alter a penod of months of intravenous injections of these 
small doses of streptococcus protein, the leukopenic response 
decreased markedly in these patients. 1— _ ^ 


Breuer“ has 


com- 


mented on Ae immediate, temporary' relief of joint pain and 

tenderness following such subreacUon doses of streptococcus 
vaccine in rheumatoid arthritis. ^’iceprococcus 
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SUMMARY 

Alterations in the cytology and chemistry of the blood aid 
in the differential diagnosis of the several types of arthritis. 
An increase in the sedimentation rate and the nonfilamented 
neutrophil count distinguishes atrophic arthritis, rheumatic 
fever and gonorrheal arthritis from hypertrophic arthritis. 
Elevation of the blood uric add during the dinical exacerba- 
tion of gout and the complement fixation test for gonorrheal 
arthritis are specific tests. In atrophic arthritis the streptococ- 
cal agglutinin titer is high and in rheumatic fever the anti- 
streptolysin titer is increased. 

These alterations in the blood aid in following the course 
of the disease and in its therapeutic management. Measures 
directed at correction of the anemia, leukopenia, low serum 
albumin level, decreased glucose tolerance, bacterial and food 
allergy, abnormal purine metabolism and vitamin deficiency 
are of great value in the treatment of these chronic diseases. 
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FIBROSmS 

FiBEOsms is a rheumatoid, disorder characterized by a 
nonsuppurative, inflammatory reaction in the ■white fibrous 
connective tissue, anywhere in the body, with a swelling and 
proliferation of the fibrous tissue in response to c hillin g, toxic 
influences (both bacterial and metabolic), trauma, or fatigue. 
Acutety tender fibrous bands and nodules frequently form in 
the muscles, tendons, ligaments, fasciae, periosteum, joint 
capsules and nerve sheaths, and press on arterioles and nerve 
filaments, causmg muscle spasm and secondary pressure 
effects. Hence the manifestations of this disease are really 
protean. However, stiffness and varying degrees oj disability 
and pain, which is increased by active motion, are • always 
present. Fibrositis may have an acute or subacute onset, 
produce minimal systemic reactions, and result in complete 
recovery, or it may have a tendency to recur and become 
chronic, -vrith prolonged pain and stiffness. 

This form of rheumatoid disability is often classed under 
the myositides or inflammations of muscle in general, or under 
muscular rheumatism or myalgia, but “fibrositis” is a more 
accurate term because the pathologic changes occur primarily 
in the white fibrous connective tissue of the body. The in- 
terstitial muscle tissue is involved, rather than the muscle 
parenchjmia, and hence muscular rheumatism should not be 
classed under the myositides. True myositis is relativelv 
rare, while fibrositis has been called the commonest ailment 
to -which human flesh is heir. “Nonarticular rheumatism” 
has been suggested as a better term. 

Incidence.—Fibrositis, under which heading have been 
grouped vanous pathologic conditions of doubtful origin such 
zs, lumbago, wryneck, cephalodynia and pleurodynia, has been 
^led the commonest cause of persistent recurring pain 
Certainly evetyone suffers more or less disability and pjdn in 
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the form of a stiff neck, backache or sore leg muscles after 
unusual exercise, exertion or chiUing, some time or other dur- 
ing his lifetime. 

Fibrositis is rare in the early decades of life. The chronic 
form becomes increasingly frequent later in life, because one 
attack predisposes to another. There is a definite seasonal 
incidence of this disease. 

According to the British Ministry of Health Reports, 
fibrositis is found in 60 per cent of all rheumatic patients. 
Unlike arthritis, fibrositis occius more frequently among men 
than women, perhaps because men are more vigorous in ex- 
ertion and more apt to disregard chilling after muscular ac- 
tivity. Stevenson found the disease common among London 
busmen. 

Classification. — Fibrositis is no more one disease than is 
arthritis, but it may be classified in two ways, either etiolog- 
ically, or anatomically. EtiologicaUy fibrositis may be pri- 
mary or secondary. Primary fibrositis is of unknown origin 
and is unaccompanied by, and entirely independent of, any 
other recognized disease. Secondary fibrositis is incident^ 
to some general infection, known cause, or dominant primary 
condition such as gonorrhea, rheumatic fever, infiuem, 
atrophic arthritis, hypertrophic arthritis, tuberculosis, syphilis, 
trauma, or chronic intoxication such as results from gout, 
plumbism or alcoholism. Secondary fibrositis is especially 
common in cases of gout and gonorrhea where the muscles 
may be involved, but more often the muscle tendons are 
affected, especially the Achilles tendons. 

Etiology. — ^There is no one specific causative agent. The 
chief precipitating factor, however, is chilling after exposure 
to cold, dampness or barometric changes, especially during 
perspiration after overwork or overuse of muscles in exercise, 
sport or in one’s occupation. Muscle strain, either by acute 
trauma or from a lack of proper muscle balance due to flat 
feet or poor posture and prolonged overexertion in work or 
certain sports, may be another precipitating factor. Toxic 
influences, either bacterial or metabolic, play an import^t 
etiologic role. Gordon suggests that a virus may be in- 
volved in the production of fibrositis. The dysfunctiomng or 
irritable colon may permit an accumulation of intestinal 
toxins. Faulty metabolism results from impaired circulation 

and faulty elimination. . . 

The similarity of the symptoms of fibrositis to the aclung 
stiffness resulting from muscular exertion is too close to be 
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overlooked. Certainly the role oi lacUc actd and other mij 
cular tissue metabolites in fibrositis should be iny^bgated 
to prove or disprove this theory. Halliday suggests that 
lional reactions may be involved m the vasomotor unbalance, 
and cites illustrative cases showing how certain rheumatic 
symptoms have symibolic psycholo^c connotations. An aller- 
gic jacfor may be operative, with sensitization of fibrous 
to some protein toxin of metabolic or bacterial on^n. Abel 
and his co-'workers found a considerable number of patients 
who gave positive tests for cold sensitivity. 

Pathology. — ^Pathologic data are meager because biopsy 
is rarely possible, owing to the patients’ strenuous objections 
to it, and, when it is possible, the sections are often micro- 
scopically negative. The essential inflamraatoty lesions, when 
discovered, however, occur in the white fibrous connective 
tissue of tlie body. 

Llewelljm and Jones in 1915 described two stages, the first 
being an early acute stage of eSnsion with a serofibrinous, 
noncellular, localized, inflammatory exudate, causing a puffj’^ 
swelling or edema of the tissue involved. In some cases there 
was an extravasation of red blood cells between the tissues 
from some of the capillaries, which were dilated, and a migra- 
tion of leukocytes to the coimective tissue between the muscle 
fibers. 

Biopsies at the Abington Memorial Hospital Arthritis 
Clinic have all been in cases of secondary' fibrositis, and the 
pathologic picture was that so tj'pical of the subcutaneous 
nodules of atrophic arthritis. Indurations are found more 
frequently than nodules. Mallorj'’s connective-tissue stain 
should be used to bring out pathologic details. 

Laboratory Findings.— The laboratory' findings are usu- 
ally all “normal,” especially the sedimentation rate of 
ery'throcytes which is characteristically rapid in most cases 
of abrophic arthritis. Occasionally there is a slight anemia, 
but it is never so severe as in most cases of atrophic arthritis’ 
Ameth counts were found by Gibson to be essentially normal' 
The protein jractiojjs, calcium, phosphorus and hemoglobin 
are all usually within normal limits. In very acute cases there 
may be a slight leukocy'tosis at times with a slightly increased 
sedimentation time, but this is rare. Cultures of the nodules 

uL^tiseS 

Symptoms and Signs.— Pom is the predominant sy'mp- 
tom. It may be sharp, stabbing and constant; or merely^ 

VOL. 34 — 104 ■’ 
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dull ache, becoming severe only on movement or on assuming 
certain positions. Aching, soreness, stiffness, pain (which is 
increased by active motion) and limitation of motion often 
appear abruptly in any area where fibrous tissue is present 
but most often in muscles or around joints. 

The onset and course of the disease may be acute, sub- 
acute or chronic. Patients often present as their chief com- 
plaint pain and stiffness in or about their joints, with no ex- 
ternal evidence of joint pathology, such as swelling, fluid, red- 
ness, deformity or muscular atrophy. 

There are few or no objective changes except tender, 
palpable indurations and nodules, and muscular spasm. 
These nodules occur most often at the sites where chilling 
and strain are most frequent. Patients at the Abington 
Memorial Hospital Arthritis Clinic present nodules much less 
frequently than those described by the English miters and 
Krusen. Areas of induration and muscular spasm are found 
much more frequently than nodules in our experience. Biop- 
sies have been permitted only by patients with secondary 
fibrositis and these nodules showed histologically the granu- 
lomatous changes suggestive of the nodules of atrophic arthrib's 
and not the fibrotic tissue, characteristic of fibrositic nodules. 

Intramuscular FrBROsms. — ^This may be diffuse or gen- 
eralized, as in muscular rheumatism, or it may be localized, 
affecting only the insertion of a muscle or the fibrous sheaths 
surrounding the muscle bundles. The parenchyma of the 
muscle is not involved but only the interstitial tissue. The 
stiffness is due to a “jeUing phenomenon” which causes what- 
ever limitation of motion there is. Pain is localized, not at 
the joints but between them. This condition is often called 
“myalgia” or “myofascitis.” 

1. Indurative Headaches {Myalgia Capitis). — Cephalal- 
gia, or cephalodynia, is fibrositis of the muscles and tendons 
of the scalp and neck. 

2. Acute Wryneck {Acute Torticollis ). — Stiff neck, or ceu 
vical myalgia, is a fibrositis involving the sternocleidomastoid 
and occasionally the trapezius muscles. 

Stiffness of the neck and pain on extremes of motion occur 
in various diseases, with a grave or trivial significance. Hever 
assume that the condition is a trivial fibrositis without a 


thorough investigation. 

3. Pleurodynia, Intercostal Fibrositis, Intercostal Myatgia. 
—This is a fibrositis of the chest muscles, usually the mter- 
costals, and at times the pectorals and serratus magnus. 
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4. Abdomhwl FibrosUis. —Abdommsl fibrositis 
volvement of the rectus and other abdominal muscles is char- 
acterized by pain (often very severe), tendem^s (e\en o 
“fingertip pressure”), and tender spots and nodules, either 
single or multiple, in areas not usually affected by \asceral 


5 . Scaptilodynia is a fibrositis of the scapular muscles, 
often limiting shoulder motion. 

6. Dorsodynia is a fibrositis of the dorsal muscles of the 
back. It has also been called “mjmlgia dorsalis.” 

7. Ltniibago {sphtal fibrositis, or myojascifis) affects the 
muscles of the lower back, especially the lumbar muscles. 
Gordon regards it as the most common rheumatic affection 
of the spine, and Albee as the commonest cause of pain low 
in the back, where there are so manj’’ fascial and ligamentous 
insertions into bone. Sydenham (1624—89) described lum- 
bago as “the third variety of rheumatism.” Lumbago occurs 
most often in male adults, with a sudden onset after chilling, 
or severe muscular strain invobdng lifting or bending. 

Only after every other possible cause of lumbar pain has 
been excluded, is it possible to make a diagnosis of lumbago. 
A careful history, a thorough physical examination and x-ray 
study are essential in this exclusion. 

Periarticular Fibrositis. — Periarticular fibrositis, or 
capsulitis, is a fibrositis of the fibrous tissue of the articular 
capsule and its surroimding ligaments. 

Bursal Fibrositis. — Bursal fibrositis, or bursitis, is com- 
mon, but it must be distinguished from bursitis which is ac- 
companied by an increase of fluid in the bursal sac. It lacks 
the definite limitation of motion of true bursitis. Pain is 
present only on extremes of motion in the shoulder, especially 
abduction and internal rotation are painful, and tenderness is 
frequently absent. Calcification is rare. 

_ Perineural Fibrositis. — Perineural fibrositis, or inter- 
stitial neuritis, may cause brachial neuralgia, trifacial neu- 
ralgia, interMstal neuralgia and sciatic neuralgia. The sheath 
of the sciatic nerve is most often affected, and in men more 
often than in women. 


Most of the diseases mentioned in the differential diagnosis 
of lumbago must also be exduded in diagnosing sciatic fibro- 


Tendinous Fibrositis or TENniNms. — ^This is an un- 
common condition which involves the fibrous tissue of the 
tendons, fasciae and aponeuroses. The palmar fascia or apo- 
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n'jurosfe \s involved In Bupuytren’s or in a T)upuytren-like 
contracture in v/hi'ch dense fibrous bands stand out in the 
palm of the hand. 

PAtriricuLiTis. — ^Panniculitis^ fibrositis of the subcuta- 
neous fibro-areolar and adipose tissue, is characterized by 
a loss of the elasticity of the skin, which becomes more ad- 
herent to the underlying connective tissue. 

Differential DiagnoaiB.— The tender spots, nodes and 
fibrous thickenings, or indurations, are the signposts of the 
disease. 

DIFFERENTIAL DIAGNOSLS 


1. Involvtment 

2. Joint pain 

3. Joint £■/, ’tiling 

4. Joint tendomoK 

5. Joint ttllTnes^ 


4 EfTecl of r«t 

7, Effect of ezerciso. . . 


PerUrlUtdcr FUirosith 

1. Limited to one or more 

definite wea$, 

2. I’eriarticuiar. 

3. No j^Tiovial exudate, 

4. Variable-absent or mild 

and fleeting. 

5. Subjective, often furt 

symptom. “J^hing” 
phenomenon disap- 
pears quickly after 
czerdse. Fredymov- 
alde after years of 
fibnrsiUs, 

(). ifade vrorse. 

7. J,.e*s pain and stiffness. 


AlropMc Arlkrttts 

1, Us'ially polj'articular, 

2, Definitely in the joint, 

3, SjTiovial exudate s-erj' 

frequently present 

4, Often marked, 

5, Obiective and subjec- 

tive, Worse after 
exercise. Motion 
often limited. 


6, Improvement 

7, blore pain and stiff- 


3, bfusarlar atrophy . , , 3. Rare. 

0, Itemission ff. Frequent 

Iff. Systemic manifesta- 
tions 10, Usually none. 


11. Anemia 11, Fjire, 

12. Sedimentation rate.. 12, Normal— only rarely 

eles'aled, 

13. X-Ray study 13. No I>ony clianges, 

14. Nodules 14, Fibrous changes. 

15. Fatijpje 15, Common. 

14 Nervous exljaustion. 10, Common. 

17, Prognosis 17, Good; recurrence fre- 

quent 

13. Response to therapy 13, Variable— occasionally 
very prompt 


ness. 

3. Common. 

9, Uncommon. 

Iff, Frr/er, bypot/nuion, 
loss ol weight, ano- 
rexia. 

11, Common, 

12. Us'ially markedly ele- 

s-ated. 

1.3. Characteristic Iray 
changes in 85 per 
cent of cases, _ 

14. Characteristic inflam- 

matory changes. 

15. Usually pre-sent 
10. Usually present 
17. Uncertain. 

13. Always rather slow. 


Similar attacks may have been suffered by the patient 

^'^^The hhro.bitis is worse after rest, better after gentle, nuld 
exercise; in contrast to the arthritic, v/ho feels better alter 
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resting and worse after exercise. Furthemor^ fibrositis is 
readily differentiated from even early atrophic arthrito by the 
characteristic and persistent negativitj^ of c^cal laboratory 
and x-ray evidence of constitutional reaction, or 01 intra- 

articular disease. , , , , • 

The diagnosis of fibrositis depends largely upon e.Tc{Hifon. 
A careful history and a completely thorough physical exam- 
ination, along with laboratory and x-ray studies are essentim 
to correct diagnosis and proper determination of all etiologic 
factors in everj^ case. 

Prognosis. — Fibrositis is the most tractable of aU the 
rheumatic affections. Its prognoas is ver>^ good, especially 
in cases of acute onset, where rapid cure is practically the 
rule. WTiile acute attacks of primary fibrositis usuall)’ last 
a few days or weeks, they often recur. Chronic cases require 
longer and more persistent treatment The chronic forms 
may persist for years, but the patients are usually able to 
continue their work with only slight inconvenience. There is 
rarely enou^ contracture of fibrous tissue to limit jomt mo- 
tion permanently, even in periarticular fibrositis, unless it 
involves the shoulder. If S5'stematic shoulder exercises are not 
practiced faithfully, shoulder motion may be limited. Simi- 
larly, in primary fibrositis of the palmar fascia, a Dupuj’’- 
tren’s contracture may result unless the same precautions are 
taken. 

hlost patients with either acute or chroruc primary fibrosi- 
tis are relieved by treatment. However, recurrence is com- 
mon, for one attack seems to predispose a patient to another. 
Indeed, relapse is said by Copeman to be ultimately almost 
certain unless the fibrous nodules are thoroughlj’- broken up 
and completely resolved. 


The prognosis, of cmpe, depends upon the etiologic fac- 
tors involved and the ability to remove these factors. Care- 
ful elimination of all etiologic agents and persistent use of all 
a\’ailable therapeutic resources are often necessary to obtain 
favorable results. 


TKE&.TMEHT 


An e.xact etiologic diagnosis is an absolute prerequisite to 
adequate, rational therapy. Everj' etiologic factor operative 
m a pven c^e must be determined and eliminated if possible 
^reftd study is nec^sary to detect fostmal dejects jocal 
ftijcclton and gastro-mtesUnal derangements, both anatomic 
=n<i tuncttoal. The mode o) (roioj dodj ?S(« 7 be 
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investigated, especially in respect to working, resting, sleep- 
ing, exercismg, eating, drinking and smoking. Mental and 
physical fatigue and exhaustion must be avoided. A balanced 
regimen, with regular rest and exercise, is a safeguard against 
repeated attacks of fibrositis in people subject to it. Rest, 
physiotherapy and the elimination of focal infection are the 
three most effective therapeutic agents. To rely only on any 
one particular method of treatment is to invite failure. 

fesT. — ^During the acute stage rest is very valuable. 
Rest in bed relaxes the muscles, protects the patient from 
chilling, and hastens recovery. It should be prolonged as 
long as the patient’s condition warrants. If bed rest is im- 
possible or refused by the patient, localized rest of the affected 
part, with two periods of bed rest for an horn: or two in the 
middle of the morning and the middle of the afternoon, may 
be substituted. 

Drugs to Relieve Pain. — Phenacetin and aspirin (aa. 
gr. V, q. 3h.) are usually effectual in alleviating the pain; or 
sodium salicylate and calcium gluconate (aa. gr. xv, q. .3h.) 
may be tried. If the pain is very severe or agonizing, Dover’s 
powder or codeine sulfate may have to be added to the above 
medication temporarily. A saline aperient should be given 
to open the bowels freely. Fluids must be forced so that a 
minimum of 2,500 to 3,000 cc. of water and fruit juices is 
taken daily. 

Heat. — ^Heat in any form is very effective in relieving 
symptoms. It is most easily supplied by an infra-red lamp, 
electric baker, or an ordinary electric heater for an hour 
(q.i.d.) ; or, if these are imavailable, by an electric hot pad, 
hot salt or sand bags or hot baths. 

Counterirritation. — Counterirritation by means of poul- 
tices, mustard plasters, capsicum or belladonna plasters, acu- 
puncture, or daily dry cupping over the tender area, helps to 
control pain. 

Massage. — ^After the acute stage of effusion is over and 
the pain is controlled, progressively deeper and firmer mas- 
sage should be started. Though h’ght at first, massage 
should be made as vigorous, gradually, as the patient can 
tolerate it, to completely break up the fibrous nodules and 
cords, for unless they are destroyed “relapse is ultimately 
almost certain.” Massage always should be preceded by 
heat, supph'ed by infrared radiaUon, diathermy, or short wave 
diathermy. Firm massage, kneading and deep friction may 
cause a transitory increase in pain for several hours after 
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ireatoenl, but in from t^vo to ten days definite improvement 

is often noticed. ... , , 

Exercise.— Even mild trauma must be avoided le^ the 

lesion be aggravated, but gentle exerctse for the mvolved part 

should be begun as soon as possible. j ^ j g 

Needling.— menever the pain wn be localized to defi- 
nite spots or nodules, simple “needling” or the infection of 
5 10 or 30 cc., as needed considering the anatomy 01 fte 
area involved, of sterile 2 per cent procaine hydrochloride 
solution every day or two, may relieve the pain. 

Histamine and Iontophoresis.— Histamine is of special 
value in cases of widespread fibrositis, with poor peripheral 
circulation, and extreme stiffness on awahening in the morn- 
ing. Histamine acid phosphate is injected hj'podermically, 
starting' with 0.1 mg. and increasing the dose by 0.05 mg. 
daily until improvement results, usually requiring a dose of 
0.3 to 0.5 mg. This dose is then continued every two or 
three days, or increased if the response decreases. 

After each injection the patient must lie doum for half an 
hour, or longer, because of the resulting dizziness, thumping 
headache, and flushing of the head and neck. 

Iontophoresis, ionisation or cataphoresis for ten or fifteen 
minutes can be employed, using histamine, mecholyl, 2 per cent 
lithium iodide or 2 per cent sodium salicylate solution. To 
introduce these drugs into the tissue by using galvanic current 
is of \^ue, especially during the acute stages. hlacKenna 
claims that it produces a complete cure. 

Vitamin Bi. — ^To correct any deficiency in vitamin Bi, 
thiamin hydrochloride (600 units t.i.d. per os, or 10.000 to 
20,000, or even 30,000 units a day by intramuscular, or intra- 
venous injection) should be given. Some patients seem to 
respond better on intramuscular injection of the whole \itamin 
B complex instead of only Bj. 

Foci of Infection. — ^These should be sought for diligentlv 
and eliminated. ^ 


_ Prevention.~The ultimate aim of treatment is preven- 
tion; or, failing in this, to secure arrest of the process as soon 
^ possible. Prophylactic measures are therefore essential 

ZiJ’g'SSn??"’ "" 

protected against respiratory infec- 
t^ns, chilling, dampness and S7idden changes m temierafure 
Burt warns against the trauma and chfllmg caused bv wear' 
mg heai-y coats and clothing outside, and totally backless 



CLYDE H. KELCHNER 


1656 

evening gowns inside the house. While these patients should 
be warmly clothed, the material should be light in weight, for 
heavy coats and clothing, with consequent trauma, may cause 
recurrence of fibrositis of the neck and shoulders. Mental 
and physical fatigue must be avoided. While adequate exer- 
cise gradually instituted is important, a happy raediiun be- 
tween the proper amount of exercise and exercise that fatigues, 
rniist be sou^t in each case. Occupational causes of fibro- 
sitis should be remedied. 

^ The general health should be built up by fresh air, sun- 
shine, proper diet, adequate bed rest and rdaxation. There 
is some evidence that excessive use of tobacco and alcohol 
predisposes to relapse. 

Postural dejects must be corrected by systematic, active 
postural exercises. Obesity is to be avoided. Attention 
should be given to the feet, and correct shoes prescribed, so 
that all defects in ph3rsical balance are corrected. All of these 
measures are as necessary as is the readjustment of the 
dietary, endocrine and autonomic balance. 

As cold and dampness militate against recovery, it may be 
advisable to have the patient go to warm, dry, pleasant and 
equable surroundings. A complete change of environment 
relieves the patient, also, of the stress and strain of his every- 
day life. 

If the above regimen does not result in cure, the treatment 
used in atrophic a^ritis should be instituted. Indeed, eveiy 
case of fibrositis should be suspected of having a rheumatic 
basis, and should be carefully analyzed to determine ^e 
presence of any of the etiologic factors known to be operative 
in the rheumatoid s5mdrome. 

SUMMARY AND CONCLUSIONS 

Fibrositis is a definite rheumatoid disorder, a distinct dis- 
ease entity, “practically unrecognized in America (becai^e) 
American climcians have been loath to recognize (it) since 
its supposed pathology is so U1 defined, its symptomatology 
so subjective, and its chemical reactions so ‘normal.’ ” ^ 

It probably is more common than is realized. It is rare 
early in life, but common in the middle, and especially the 
late, decades of life. 

Etiologic factors include chilling, muscular strain, toxic 
influences (both bacterial and metaboh'c), trauma, fatigue 
and dietary imbalance. 

Pathologic changes occur in the white fibrous connective 
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tissue of the body— in an acute stage of effusion with a sero- 
fibrinous exudate, and a later stage of .organization with 
fibrous nodules, cords and indurations. 

Laboratory and ar-ray findings are all normal. 

Pain and stiffness, worse after rest and better after mild 
exercise, and easy fatigue, are the sjrmptoms of primary 
fibrositis. To these are added in secondarj’- fibrositis, the 
sjTnptoms of the primary' underlying disease. 

Patients appear to be in robust good health with no sys- 
temic manifestations and no objective findings except tender, 
palpable indurations, nodules and cords with an associated 
muscular spasm. 

The fibrous thickenings, indurations, nodules, cords and 
bands are the sign-posts of fibrositis. 

Rest, physiotherapy and the elimination of focal infec- 
tion form a therapeutic triad to which many of the other 
measures described may have to be added to achieve a cure. 

The prognosis is good, although one attack predisposes to 
another one. 

Myositis, myalgia, arthralgia and neuralgia should never 
be used as sjmonjmous with fibrositis, although such usage 
is current in medical literature today. ‘'Nonarticular rheu- 
matism” has been suggested as a better term than “fibrositis.” 
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METABOLIC AND DIETETIC CONSIDERATIONS IN 
THE TREATMENT OF ARTHRITIS 

Introduction. — ^The role attributed to nutritive factors in 
the pathogenesis, symptomatology and therapy of arthritis is 
often exaggerated or minimized. On one hand, the role of 
nutritional factors is emphasized far beyond its appropriate 
sphere of influence, and bizarre dietary^ measures based upon 
doubtful premises are exploited in certain uncritical quarters. 
On the other hand, consideration of nutritional factors is sum- 
marily dismissed in some quarters merely because there is no 
clear-cut evidence that any single nutritional deficit or excess 
is responsible for the complete clinical pattern of any of the 
major syndromes of arthritis. The riew, however, that con- 
siderations of nutrition can be dismissed because of recognized 
limitations is dependent upon the erroneous assumption that 
such factors must play either an exclusive role or none at all. 

Many clinical conditions, particularly the chronic arthrit- 
ides, are complicated if not characterized by subclinical mani- 
festations which appear in the disease entities xerophtJwImia, 
beri-beri, scumy, rickets and pellagra, now imiversally re- 
garded as deficiency syndromes. It is reasonable to suspect 
that such features, when presented by arthritics, arise as 
results of vtimr degrees of corresponding nutritional de- 
ficiencies. 

In addition to individual vitamin deficiencies which may 
complicate an arthritic condition, other kinds of nutritional 
disturbances may be present. These may be secondary results 
of the mcreped demands or decreased capacity for absorption 
and utilization of certain foodstuffs incidental to the arthritic 
state. 

In order to obtain the maximum benefits which can be 
realized by dietetic control or management it is essential to 
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check each patient with respect to symptoms which may have 
an origin in dietary imbalance, special nutritive requirements 
Md capacities, adjusting the diet in the several particulars 
indicated^ by individual analysis. It is therefore the purpose 
of this^ discussion to direct attention to both the singular and 
collective role of nutritional factors in respect to some of the 
deviations encountered among arthritics and to indicate, in the 
light of available information, the general and specific therap- 
eutic imph'cations to be derived therefrom. 

GENERAL ROLE OF NtrTRITION 

Nutrition in the broad sense includes more than is sug- 
gested by diet, which refers to materials ingested. Nutrition 
involves the maintenance of the tissue cells in a medium 
suitable for their growth, development, and for their functional 
maintenance and repair. There are several recognized levek 
of nutrition; viz., inadequate, adequate and optimal. The 
aim of any therapeutic regimen is the achievement of optimal 
nutrition. The presence of infection, vascular defects and 
other conditions of a similar nature often existing in the ar- 
thritic, imposes further limits upon the extent to which a given 
supply of dietary materials may meet the nutritional needs of 
the colonies of cells comprising tissues and organs. The pres- 
ence of infection exerts both a direct and indirect influence 
upon cells and modifies the amotmts of materials required for 
the maintenance of normal or optimal frmetion. During 
periods of fever, the total metabolic interchange is increased 
over the basal afebrile level, so that materials of fixed tissues 
are consumed unless sufficient calories are provided from out- 
side sources. 

Optimal nutrition requires more than the simple provision 
of certain quantities of various substances; it demands that 
these materials be provided tinder circumstances most favor' 
able for their utilization. This involves attention to the pres- 
ence of infection, to the physical and ph3fsiologic activity of 
the organism as a whole, and to the balance of ffie several 
foodstuffs. In treating the subjects of such defidendes one 
should, according to Spies, “. . . • insist upon as h’ttle activity 
as possible on the part of the patient until the repairs to 
affected tissues are under way. In many cases lesions hem 
following rest in bed. Even when the diet remains inadequate 
there is a significant increase in the blood concentration of the 
coenzymes if the patients remain at rest in bed.” Further- 
more, there should be a balance of various nutritional factors. 
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as emphasized by Elvehjem regarding the use of nicotinic add 
in pellagra; “The full value of one factor can only be realized 

when it is used in conjunction vrith all the essential factors 

Nicotinic add is much more effective when all other factors 
are supplied in optimum amounts.” 


CALORIC VALITE 


For the patient who is essentially normal in weight, a 
caloric supply prodding maintenance is generally indicated. 
In dew of the fact that the patient is usually required to 
remain in bed during the active stages of the disease, a diet 
prodding about a 10 per cent excess over the basal energj' 
expenditure is generally sufndent. Such an amount is ade- 
quate to cover die daily losses and at the same time does not 
impose any physiologic burdens upon the patient in terms of 
unnecessary exogenous metabolic actidties. 

The patient who is grossly underweight naturally re- 
quires foodstuffs providing a supply of calories in excess of the 
quantity actually used during the course of the day. Not 
only must the basal needs be cowed but, in addition, a quan- 
tity prodded which can restore reserves. The underweight 
individual not only needs an excess of calories in order to 
restore tissue substance, but he also requires a quantitative 
excess of the spedfic materials used. A diet prodding merely 
an overabundance of calories b not necessarily optimal for 
the underweight indiddual. It b both theoretically and em- 
piriaiiiy necessary- to prodde liberal amounts of all of the 
known essential food factors. This requires empbasb upon 
qualitatively good proteins and dtamins. 


When, however, the patient is grossly overweight and it b 
‘If'imhlc to induce a general weight reduction in order to 
diminish the traumata to weight-bearing joints, it is necessary 
to lower the level of the caloric intake below the amount 
required for maintenance. \\Ticn a redudng regimen b under- 
t.akcn.carc is exercised to provide a little more than the average 
proportion of protein and to supply sufndent accessory sub- 
stances. usually in the form of a fairly bulky diet. The first 
provision tends to augment the rate of metabolism due to the 
specific dynamic action of protein and. coinddentallv, to favor 
tosses of lx>dy water. 

In appropriately selected cases, marked clinical improve- 
men; m terms of soft tissue swelling, pain and decreased mobil- 
ntrtailmcnt of the caloric supplv to a 
lod, ThK may be tnie men in ins'unc<5 
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wherein the coincidental vitamin intake is minimal. Such 
periods of temporary diminution of the severity of symptoms 
may be observed among stabilized patients with atrophic ar- 
thritis. The natime of the clinical benefit is related in part 
to the loss of surfeits of body water and other tissue “detritus.” 
While a therapeutic regimen of this kind cannot be applied for 
extended periods, the same kind of influence may be obtained 
by an adjustment of the distribution of the calories provided 
by major foodstuffs wherein the carbohydrate fraction is ad- 
justed to a comparatively low level. 

The caloric value of the diet is therefore estimated with 
regard to the individual requirement and not determined by 
reference to the clinical type alone. Thus the calories are pre- 
scribed to meet the actual needs of the patient in terms of the 
optimal energy balance. 

COMPOItENTS OF THE ARTHRITIC DIET 

Protein . — The fact that the proteins of the diet provide 
the amino-acids or structural units, of which the framework 
of tissues is constructed, suggests that proteins of good biologic 
quality should be liberally provided in the diet of patients 
whose disorders are characterized by wasting or atrophic 
manifestations. The moderate tendency toward a low-grade 
peripheral edema in certain patients is associated with moder- 
ate reductions in the level of serum albumin. While this may 
be due to a defect in the mechanism whereby albumin is pro- 
duced, resulting from chronic infection, it is nevertheless dear 
that a liberal supply of the raw materials from which albumin 
is elaborated should be provided. 

There is a general impression that the arthritic suffers from 
toxemia. Among the lines of evidence dted to support this 
view is the fact riiat the fingernails of arthritics are sometime 
malformed, brittle and low in cystine. It is believed that this 
defect is due to a diversion of cystine, a sulfur-contaimng 
amino-acid, from its structural use to a detoxifp’ng function. 
A protective influence of protein in the diet against certain 
toxic agents is indicated by Meyer. Experimental animals are 
protected against otherwise lethal doses of phenol and 
theria toxin by diets high in protein.^ According to OT'-em 
indoluria is frequent among patients with chronic arthritis and 
constitutes evidence of incomplete detoxification. The mges on 
of a high protein diet eliminates the indoluria. In view oi 
these considerations, as well as the well-known role ot g yc 
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coU in detoxifying benzoic acid, it is e\ddent that the denra- 
tives of proteins play an extensive role in the deface of the 
organism against a variety of noxic organic materials. 

Attempts made in this laboratory’^ to produce gross articular 
pathology’ in rats by’ feeding diets inadequate in the aimno- 
acids, cvstine and lysine, and by rations in which the incom- 
plete protein gelatin prowded nitrogenous fraction, were 
negative. WTiile these preliminary' experiments do not exclude 
the possibility that certain deficiencies of amino-acids may be 
significant in the pathogenesis of some phases of the arthritic 
sradrome, they suggest that the clinical pattern is not based 
upon the aforementioned deficiencies alone. 

Restrictions of micleoprotdns are sometimes considered to 
be necessary' for persons with rheumatic disorders, particularly’ 
for patients' with gout. However desirable this may be for the 
gouty subject there is no basis for the restriction of red meats, 
liver and glandular foods to the arthritic. 

The protein supply should be prov’ided from a number of 
biologic sources in order to insure not only' a variety in taste, 
but an adequacy of amino-acid composition. The latter re- 
quirement can be met by the liberal use of vieats, dairy 
products and eggs. No particular variety of protein from any 
source is known to be generally contra-indicated. The total 
pTotem should amount to at least 1 gm. per kilogram of body 
weight. 

Carbohydrate. — ^fl'ide differences of opinion are expressed 
in re^rd to the proper level of carbohy'drate in the diet for the 
arthritic. Thus, on the one hand, it is stated that the arthritic 
can tolerate a high carbohydrate diet; and, on the other, that 
the arthritic fares better on diets low in concentrated carbo- 
hydrate foodstuffs. In support of the former vaiew the normal 
respiratory' quotient of arthritics is cited as evidence of a 
normal capacity to metabolize carbohydrates and furthermore 
the ingestion of rations high in carbohydrates does not alway's 
induce exacerbations of the disease. On the other hand at- 
tention IS directed to the delayed rate of remov-al of incited 
glucose from the blood of many arthritics. It is further aUeged 

concentrated carbohydrates 
of the diet are kept at minimum lev'els. 

These apparently contradictory' views can be harmonized 
by recognizing that^rbohydrates arc vot toxic per sc, and that 
he benefiL^ of rarbohydrate restriction when present are re- 
lated to certain Imitrd but definite factors. 

One of the general empirical reasons for restriction of 



1664 


C. WESLER SCDIX 


concentrated carbohydrates relates to the relatively low 
^oxmts of accessory substances or vitamins in foodstuffs of 
uus kmd. Since the supply of vitamin B is often barely 
mimmal under ordinary conditions, the available supply may be 
made relatively inadequate by excessively high carbohydrate 
ingestion. Another rdevant consideration relates to the in- 
fluence of carbohydrates upon the management of the low- 
grade edema presented by some chronic arthritics. Carbo- 
hydrates, when stored as such, hold considerable portions of 
water, and limitation of glucose favors a state of relative dehy- 
(ffation. The influence of the solute sodium chloride in holding 
tissue water is well recognized; the comparable role of the 
solute glucose is less widely appreciated. The control of the 
edema of the chrom'c arthritic can be considerably influenced 
by regulation of this latter factor. 

Exclusive of the aforementioned instances, a supply of one- 
third to one-halj of the calories (exclusive of that provided by 
protein) in the form of carbohydrate is empirically desirable. 
No specific kind of dietary carbohydrate is known to be contra- 
indicated for the rheumatic. 

Fat. — ^The quantity of fat in the diet bears in general a 
reciprocal relation to the amount of carbohydrate in the ration. 
The reasons for including a comparatively large amount of fat, 
as compared with that usually provided by the usual dietary, is 
to “spare” vitamin B and to minimize the accumulation of 
tissue water by maintaining metabolic conditions favorable to 
the elimination of water. In the selecP'on of the kinds of fat 
to be included, those rich in the fat-soluble vitamins should be 
considered, not only because of their known vitamin content, 
but because of other associated special nutritive qualities, i. e., 
essential unsaturated fatty adds. 

There is some evidence to suggest that fats, as well as pro- 
teins, may afford certain protective qualities toward noxic 
agents. Fats might be expected to further augment the de- 
fensive qualities conferred by the already recommended rela- 
tively large amount of proteins. 

While patients with hypertrophic arthritis as a class shpw a 
higher level of cholesterol in the blood than do noraal patients 
with atrophic arthritis, this does not necessarily indicate that 
fats should be reduced to a tm'nimum. 

Except for those persons who have an intolerance to fatty 
foods based upon gastro-intestinal dysfuncticjn or the existence 
of a gouty diathesis, there are but few instances wherein 
unusual liiiutation of fat is indicated among arthntic subjects. 
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The fats should therefore make up about one-third to one-halj 
of the caloric value of the diet, exclusive of that proxuded by 

protein. . ... . 

Vitamin A.— Gross defidencj^ of Vitamm A is not con- 
spicuous among arthritic subjects. Hoivever, there are a few 
s>Tnptoms encountered with some frequencj' which may have 
an origin partly upon such a nutritional basis. 

Frequent upper respiratory injections, indicative of an un- 
usual susceptibility, while by no means pathognomonic, in some 
instances may be due to deficienQ^ of Vitamin A. ^ The moder- 
ate and sometimes profound disturbances in liver junction 
eddent in the more acute manifestations of atrophic arthritis 
and the recognized interference of this with the capacity to 
transform provitamin A into the active vitamin suggest the 
desirability of providing very liberal amounts of the preformed 
substance. 

Any widespread eddence of disturbances in the epithelial 
tissues may be regarded as suggestive of eddence of Vitamin A 
defidencj'. .A. therapeutic trial is the best and final means of 
determining whether any of the abnormalities actually arise 
upon a nutritive basis. 

The basal diet of the arthritic diould indude at least 6000 
International Units of Vitamin A and, if any features of severe 
deficiency' are present, this should be supplemented with 20,000 
to 50,000 units per day as a therapeutic dose. 

Vitamin. B. — .As indicated in the section on the carbo- 
hydrates, symptoms suggestive of Vitamin B defidendes are 
frequently encountered. 

With respect to Bi or thiamin, the full syndrome of beri- 
beri does not appear in arthritis. Furthermore, while beri-beri 
is often accompanied by joint pain (arthralgia), true arthritis 
is not a common complication. However, several symptoms 
conceivably resting upon a basis of such defidena* do occur 
among chronic arthritics. Anorexia or lack of appetite is a 
frequent complaint. A peripheral neuritis is sometimes pres- 
ent, together with an occasional inability to dispose properly of 
mg^ted carbohydrate. The low-grade peripheral edema al- 
ready referred to may be similar in origin to that of the ^o- 
called wet beri-beri/’ 


The basa[ ration for the arthritic should indude at least 
-30 Intenialional Units of thiamin, equh'alent to 1 mg of 
thiamm. U deficiency sy'mptoms or subclinical manifestations 


VOL. :l~105 
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Vitamin C.— The scorbutic state in its fuUy developed 
lorm IS fortunately rare. The syndrome responds favorably to 
the administration of adequate doses of cevitamic acid. 

There are several other clinical states within the class of 
rhe^atoid diseases which show many features of the scor- 
butic state in a mild form: The generalized connective tissue 
weakness, that is, a decrease in the integrity of the intercellular 
cement substance, is often notable. One site where the conse- 
quences of this situation may be recognized by clinical inspec- 
tion is the gums. The gingivae of arthritics are frequently 
tender, spongy or swollen and infected. Some patients in the 
rheumatoid group, although by no means all, show evidence of 
decreased capillary strength, evident clinically by an increased 
tendency to bruising or by one of the several procedures for 
estimating rupture level of the cutaneous capillaries. Muscular 
tenderness and weakness is another frequent feature of the 
arthritic which may have an origin in a deficiency of cevitamic 
acid. 

It is well recognized that infectious conditions are asso- 
ciated with increased demands for cevitamic acid, so that 
patients present abnormally low levels of this material in the 
blood even in the presence of an otherwise adequate supply of 
cevitamic acid. Infectious agents of several kinds inactivate or 
destroy Vitamin C. Furthermore it has been demonstrated 
that the administration of test doses of the material in at- 
rophies, and particularly in atrophic spondylitics, produces 
lesser rises in the blood level than do the same doses in nor- 
mals. Also, the renal output of cevitamic acid is lower in ill 
arthritics than in normals. VTiile this increased tolerance and 
increased demand for Vitamin C is evident among arthritics, it 
is not specific for or limited to this condition. 

Experimental animals maintained upon a ration providing 
siiboptimal supplies of this substance develop lesions which are 
suggestively similar to those regarded as characteristic of 
rheumatic fever and of atrophic arthritis. Rinehart has sug- 
gested that a deficienc}' of this material plays a role in the 
pathogenesis of the rheumatic lesions. Others deny the im- 
portance of these experimentally induced lesions with those 
appearing in human clinical material, partly upon differences 
in micropathology, partly upon the basis of the failure of large 
doses of cevitamic acid to decrease the attack rate in rheumatic 
children. Despite the admitted failure of this agent to provide 
complete clinical protection of or arrest of the ch'nical process 
of rheumatoid disease, it is reasonable to utilize this agent 
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NTitiun legitimate limits. Neither nor any other singh 
measure should be expected to provide a complete control ol 

the situation. , x * 

The basal raiion should include at least 300 International 

Units, equivalent to 100 mg. of cevitamic add. If adchUonal 
sjnnptoms are present, doses of cevitamic aad up to 400 mg. 
per day are indicated. 

Vitamin D.— The sjmdrome of rickets, recognized as a 
defldency ^disease, does not loom large among the rheumatoid 
disorders. However, there are some features of this defiaency 
syndrome which appear with some frequency and severity 


among arthritics. 

The most conspicuous of these is demineralization of the 
skeleton in atrophic arthritis. The pathogenesis of this situa- 
tion probably depends upon a change in the matrix of the bone 
secondary to noxious influences described in the introductory 
artide. However, when demineralization exists, it is obvioiB 
that the conditions most favorable for mineralization are simi- 
lar to those for growth. 

There is a long-established and clinically justifiable prac- 
tice of giving chronic arthritics whatever benefits may be in- 
herent in the provision of extra supplies of calciferol in the 
form of cod liver oil. Within the past few years daims have 
been advanced for the therapeutic value of certain materials 
related to Vitamin D when administered in extremely high 
dosage. The eSects are usually assodated with some evidence 
of mild toxidty rather than with eddence of a replacement of 
nutritive influence. 


Nicotinic Acid. — ^VTiile extended attention has not been 
given to the role of this substance in arthritis, early studies 
relating to the water-soluble dtamin complex of which this is 
a component justify consideration of it in the light of its 
known physiologic qualities. 

Some of the gastro-iniestinal symptoms seen with fre- 
quency £raong arthritics are similar to those occurring as re- 
sults of lack of this material. Furthermore, the administra- 
Uon of fte \itanun_B complex often helps in restoring to 
normal the dj^sfunctioning gut of the chronic arthritic. 

Certam other features bear a suggestive relationship to 
the wnsequenc^ of defldency of nicotinic add viz ^ an 
anemia and a disturbed psychic pattern. While other meas- 
ures of a ph}-sical nature are generally applied to this con 
necupn, attenUon should be called to the prJpel of 
acsd m augmenting peripheral blood flow, and^thSaneS^^f 
wdl be more widely utilized in this coniSdom 
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Other Accessory Pactors. — No claims have yet been 
made for the role of other accessory foodstuffs, such as ribo- 
flavin, vitamins E, K, B&, and P, the filtrate factor W, and 
pantothenic acid. None of the recognized features of experi- 
mental syndromes based upon deficiencies of these materials 
appears ■with remarkable frequency among patients rvith 
chrom'c rheumatic disease. 

MineraJs. — Claims for the therapeutic value of mineral 
waters and the concentrated salts derived from mineral 
springs and from the ash of seaweed and other materials have 
been made with the implication that these substances make up 
deficits in the mineral supply of the ordinary dietary. Most 
of the alleged benefits are attributed to the pharmacologic 
effects as gastro-intestinal stimulants rather than to their nu- 
tritional qualities. 

■WTiile the administration of potassium iodide is sometimes 
beneficial in certain cases of arthritis, the comprehensive 
claims advanced by pseudoscientific “experts” for the anti- 
rheumatic efficacy of iodine-bearing salts is not valid. There 
are no data indicating that such cases occur -with unusual fre- 
quency in the area of the low iodine or “goiter belt” of the 
Midwest. 

One of the most widely exploited aspects of the role of 
minerals in the management of chrom'c rheumatic disorders 
relates to the alleged disturbance in the acid-base balance. It 
is ■widely believed among the laity that the arthritic suffers 
from an “acid condition.” On tins premise of “acidosis” a 
diet containing an alkaline ash or a dietary supplement of an 
“alkalinizer” is reconunended. There are, however, no gen- 
erally recognized data supporting this ■view. It is conceivable 
but not proved that the low-grade edema characterizing cer- 
tain stages of chrom’c disease might be benefited by the use 
of diets low in sodium. Certainly this possibih'ty does not 
constitute sufficient basis for the routine administration of 
diets extremely low in sodium chloride. 

The conspicuous skeletal atrophy of atrophic arthritis has 
suggested the possibility that diets should be made high in 
calcium salts. It is not necessary to conclude that the diet 
should be enriched by accessory supplies of this material if 
the basal ration is reasonably well selected. 

As noted in the clinic on “The Blood in Arthritis,” there 
is a frequent incidence of a hypochromic anemia. This has 
suggested to some the desirability of providing an extra die- 
tary supply of iron salts. Except in cases presenting marked 



metabouc aet) dietetic considerations 1669 

e^4dence of deficiency, sufficient kon usually 

in the form of foodstuffs, including meats, eggs and vege 

^^^^Sere are no quantitative data substandating the dai^ 
sometimes made for the special nutritional for 

arthritic of the salts of minerals occurrmg m lesser amomk 
in the body, such as copper, manganese, magnesium, cobalt, 

nickel, and aluminum. . , r • j- 

Water.— The amount of water required for the mdmdual 

is usually adequately regulated by thirst. There is no dear 
evidence* to indicate that the arthritic has spedal requirements 

in this respect. _ . j • -u 

If quantitative approsunations are m order, it may be 
suggested that sufficient water should be ingested to prodde 
a renal output of about 1500 ml. per da}'' of a specific g|ravit\’ 
of nearly 1.015. If the concentrating capadtj' of the kidneys 
is diminished, a larger renal output is desirable. 

The retention of excessive amounts of water by the body 
is not so much dependent upon the ingestion of too mudi 
water, as such, as upon amounts of solutes in excess of the 
required quantit)^ Thus the control of edema in the arthritic 
should not be attempted by means of artifidal restrictions of 
water but by management of solutes which tend to ‘Tiold” 
water. 


OTHER FACTORS IN DIETETIC THERAPY 

Bulk of the Diet . — Intestinal stasis can be overcome gen- 
erally, in part at least, by the indusion of considerable por- 
tions of indigestible bulky residues in the ration. However, 
there are some patients in any group of arthritics who are 
adversely affected by foods contaimng indigestible residues, 
since they have irritable intestinal tracts. For these persons 
a less bdky diet is infficated. Sometimes this latter situa- 
tion requires the administration of supplementarv' amounts of 
concentrated_ accessorr- factors or ritamins. 

... Potability.— Often artificially developed likes and dis- 
hkes for certain Wnds of foods contribute to the development 
of nutnliond deficiencies. The correcUon of improper rating 

dauon as to the needs for particular foods; it demands con- 

c 

Not infrequcntiy, chronicallv ffl arthritics comnlain nf 5, 
/art awr/r/a and no load s'eems palaSS. Zd “ tSLe 
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circiunstances optunal outntioD cannot be secured by merely 
presenting a \7eil-baJanced and attractive tray. Under these 
circumstances supplementary administration 0} vitamin B 
may stimulate the appetite. Bitter tonics such as nux vomica 
may be used in this connection. In extreme cases the admin- 
istration of insulin is recommended to induce active hunger 
and overcome the barrier of subjective impalatability. 

Food Intolerance and Idiosyncrasy.— While individual 
idiosyncrasy may appear among persons with rheumatoid dis- 
eases, it occurs with no greater frequency than among persons 
in the general population. There is no unequivocal evidence 
of foods toward which arthritics as a class are either sensitive 
or hyperreactive in the allergic sense. 

A few persons appear to be intolerant of excessive amounts 
of fats in the diet. As noted in the section of this class of 
foodstuffs, this is particularly evident in the patients with 
gout and, as might be expected, among patients with poorly 
functioning gallbladders. There are no sound data support- 
ing the once-held view that arthritics are peculiarly sensitive 
to nucleoproteins. 

SUMMARY 

Many patients with arthritis show evidence of nutritional 
imbalance. In these and in most other arthritics convales- 
cence and recovery may be initiated, or at least expedited, 
by the institution of appropriate dietetic measures. 

The requirements of the sick arthritic are rarely satisfied 
by the provision of materials in amounts comparable to those 
which are adequate for the normal subject. Dietary require- 
ments for patients may vary widely, not only from one an- 
other, but also from time to time in the same individual, de- 
pending upon the physiologic demands of activity, infection 
and nutritive reserve. It is therefore necessary to evaluate 
each individual patient with reject to the entire clinical state. 

For practical purposes it is necessary to supply a dasal 
ration suitably balanced with respect to the major foodsti^s 
and containing liberal amounts of the known essential min- 
erals and accessory foodstuffs. Empirically this means that 
all arthritics should be given a diet which is calorically ade- 
quate and qualitatively balanced so that the proteins, fats and 
vitamins are relatively high and the carbohydrates low with 
respect to the proportions in the ordinary or average diet. 
These requirements may be satisfied in general with a diet 
consisting largely of meats, eggs, dairy products, and fruits 
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and vegetables of the 5 per cent and 10 per cent carbohydrate 

dass. . . . 

In the presence of symptoms conceivably havmg an ongm 
in dietary deficiency, additional supplements of the indicated 
factors should be provided in therapeutically^ sufficient 
amounts. Under ordhiarj’- circumstances the caloric value of 
the ration should be adjusted to cover, but not exceed, the 
energy output Gross overweight and underweight should be 
controlled by appropriate periods of modified caloric balance 
coupled with due regard for the qualitative requirements for 
essential amino-acids and vitamins. Under limited circum- 
stances temporary periods of submaintenance may be utilized 
to efiect a discharge of excesses of tissue water and possibly 
other kinds of surfeits. Certain patients, particularly those 
in whom infectious factors are minim al, frequently show 
dramatic clinical response to thk regimen. 

The cumulative effect of modifying the several features 
of the disorder bj’’ means of directional dietary control, to- 
gether uith the other measures discussed in thi*; sjunposium, 
will afford benefit to the majority of patients. A coordination 
of the \’arious influences— dietetic, physical, mechanical, 
physiologic and pharmacologic— directed to the achievement, 
of optimal nutrition of all tissues is requisite to, and defini- 
tive of, the most effective therapeutic management of the ar- 
thritic subject. 
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CINE, UNU'ERSITY of Pennsyia’ania 


FOCAL INFECTION AND ARTHRITIS 


Focal infection and its relationship to arthri& are seri- 
ously considered by some members of the profession, but are 
minimized by others. Focal infection may play an important 
role in the rheumatoid s^mdrome; it may be the chief eu- 
ologic factor, it may be of secondary' consideration, or it may 
have no relationship whatever. Its relationship as an etiolo^c 
factor must be determined by faituliarity "with the rheumatoid 
problem, by clirvical experience in the handling of these pa- 
tients, and by comprehensive evaluation of the analj'ses of 
experienced collaborators in the specialties. 

Many clinicians advocate the early remo\^ of contribut- 
ing foci, with little regard for the general well-being of the 
patient. In the care of both dispensary and private patients 
in the arthritic service of the Abington ^Memorial Hospital it 
has been found that gradual eradication of focal infection is 
accomplished most effectively, following recovery from the 
acute attack, by means of bed rest and other therapeutic 
measures. 

Focal Infection Defined.— The nature of focal infection 
and its role in the production of disease was described and 
emphasized by Billings in a paper presented twenty-eight 
years ago, in which he reported on ten cases of chronic arthri- 
tis and^ six cases of subacute and chronic parenchymatous 
nephritis. A focus of infecrion in each case was found in the 
faunal tonsils, following the remo\-al of which recoverr^ re- 
sulted. •’ 


There are still some clinidans who regard focal infectioi 
^ unmportant. Thrs iconoclastic %-iew is based upon th 
fact that dini^ recoveiy ixoxa sj-stemic manifestations doe 
not aJu'ays follow the eradication of fod. It is assumed tha 

1673 



1074 


mEODORE IRAKBXTN' BACH 


such failures negate the whole principle. This negative atti- 
tude is directed alike toward hypertrophic arthritis, which is 
regarded as degenerative and hence unrelated to infection, 
and toward atrophic arthritis, which is also regarded in these 
quarters as inaccessible to any influence. Rheumatologists 
generally appreciate the fact that removal of foci represents 
but one link in the chain of therapy. All links are important. 
Rarely does the removal of a single focus remove the only 
activator of the arthritis. Treatment of the disease begins, 
but does not terminate, with the conservative removal of foci 
of infection. 

The viewpoints of outstanding clinicians interested over 
a period of years in the arthritic problem are presented here 
as reflecting mature judgment regarding focal infection; 

Pemberton:'^ “Except in early and mild cases, focal infec- 
tion should be removed in arthritis only after optimal phys- 
iology has been obtained in the arthritic sufferer, following 
intelligent rest in bed.” 

Minot: “The early removal of foci is indicated but the 
patient should be built up before undertaking debilitating 
surgical procedures.” 

Snyder; “In rheumatoid groups in which infection is the 
outstanding etiologic factor, the most clearly indicated method 
of attack is the removal of all offending foci of infection as 
rapidly as the patient’s condition permits, the most easily 
accessible foci being removed first.” 

Haden: “Focal infection is only an influencing factor, not 
the one of chief importance. N'eveitheless, it is unwise to ^ow 
evident focal infections to remain. They should be removed 
early in mild cases in more advanced cases, when patients are 
on the upgrade.” 

Henci: “In the face of progressive arthritis, when the 
building-up processes do not otherwise materialize, procrastina- 
tion in removal of foci seems imwarranted and the risk thereof 
is justified if fod are removed in conformity with good clinical 
and surgical judgment.” 

THE ORAt cAvmr 

In the analysis of arthritic cases it is customary to start 
with a thorough examination of the oral cavity. This region 
is the most frequent site of infection. 

Gingival Infection. — ^In this study attention is therefore 
directed not only to the apical portions of the teeth but to the 
gingiva. Infection in these tissues is likely to be disseminated 
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to Other parts of the body becarise of the unusually nch blot^ 
and lymphaUc supply in this region. _ From the therapeutic 
standpoint, infection in the gingiva is open to control 
mcchajtical and chemotherapeutic measures, men gm^iitis 
and pocketing are present, the teeth are carefully scaled ^d 
calculus and other debris ■which has collected at the gingi\^ 
margin are removed. Talbot’s iodine may be_ apphed to the 
pockets for a few seconds and the excess solution linsed from 
the pockets with a 0.9 per cent solution of sodium chloride. 
Following this the gums are massaged by means of a rubber 
gum “massager.” This U'pe of therapy, usually at weeUy or 
biweeUy inler.’als, restores the gums to a healthy condition. 

The origin of gingi\ntis is somewhat uncertain but resUtn- 
tion towards normal can best be adbieved by a combined 
attack, in which attention is directed to the general health as a 
whole, the removal of calculus, and the restoration of normal 
“phj’siolog}'" in the gum tissue by improvement, through 
massage, of the local circulatory' condition. Gingiutis may' be 
considered a focus of infection reqmring special attention when 
encountered in arthritis. 

Infected Teeth. — ^There is a question as to whether a 
pulpkss tooth is free from infection or whether it may become 
involved at some future time. Pulpless teeth showing apical 
disease should be removed. The retention of questionable 
teeth may interfere with treatment, lower the gener^ resistance 
of the patient and cause disturbance elsewhere in the body, as, 
for instance, in the prostate. Retained roots, erupted and vn- 
cruplcd third molars, alveolar injcctiou, cysts, questionable 
crourns cud bridges should be critically appraised in studies 
for foci in the mouth. In the early stages of atrophic arthritis 
the rcmoral of infection assodated with teeth may give dra- 
matic results. In ad\-anced cases the remoral of infection 
associated with teeth may be equally important in that it im- 
proves the patient's general condition, but it is less dramatic 
since it can have little effect on the already damaged joints. 
Even in cldcrh', chronically ill patients the careful rcmoral of 
mfrclion associated with the teeth is adiisable, as soon as the 
patient s condition warranLs it. After all kno™ foci are cared 
still suggest an influence from some 
^ to conclude that questionable 

cind.-al to„ma 

mclcm-al or ,1,0 ,e„o„, i„Sd 
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fected teeth, may be followed by a shower of organisms into the 
blood stream. These observations have been corroborated by 
Fowler and Tapp in studies conducted in the Abington Memo- 
rial Hospital. These findings may account in part for jomt 
jiare-up, or temporary exacerbation of pain which sometimes 
occurs in. various parts of the body after radical treatment of 
the giuns or teeth. 

Roentgenograms must be taken from the proper angles and 
given_ correct exposure to insure clear definition. The use of 
transillumination and tests jor vitality may be of some help in 
making a diagnosis. 

The following resume of 100 cases of arthritis indicates 
the pathologic condition in the mouth which was removed 
prior to critical study, and the rather marked amount of 
residual injection in the presence of which it would be difficult 
to expect complete recovaiy: 



Atrophic 

Hypertrophic 

Miicd 


arthritis 

arthritis 

arthritis 


(S3 cases) 

(36 cases) 

(11 cases) 

Infected teeth extracted before study . , . 

...21 

9 

8 

Infected teeth revealed by study 

. 2S 

28 

7 

Infected roots retained revealed by study 

.. 10 

2 

0 

Gingival infection treated before study . 

. . 0 

0 

0 

Gingival infection revealed by study . . 

.. 44 

30 

10 

Type No. 1 

.. 3 

1 

0 

Type No. 2 

.. 24 

15 

2 

Type No. 3 

.. 16 

12 

S 

Type No. 4 

.. 1 

2 

0 


THE NOSE AND THROAT 

Infected Tonsils and Adenoids. — The tonsils are usually 
regarded as the most important focus of infection in this region. 
■RTiile it is sometimes difficult to determine, until after removal, 
whether or not a tonsil is infected, it is usually possible to 
ascertain this before resorting to operative procedures. Inspec- 
tion of the anterior pillar for congestion, and withdrawal of 
the pillar by a retractor, sometimes reveal evidence of under- 
lying infection in the tonsil. Pressure exerted externally to 
the meridian of the tonsil may yield cheesy masses, liquid, 
grayish or yellowish pus, or mucopus, as further evidence of 
the existence of infection. If the infection is deep-seated, it 
may be necessary to apply a suction cup in order that the 
contents of the crypts may be expressed and observed. En- 
largement of the lymph nodes at the angle of the jaw may be 
a further important diagnostic point. 
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Adenoidal tissue ia the a^oph^ may 6e as mu* 
a focus of infecUon as diseased tonsiK Before the 
of this tissue it is not unusual to obtain positive c^tures 
of organisms, and then find that pus is present in the re- 


moved tissue. .j T i- 

The retention of diseased tonsils or adenoidal tissue maj 
be the primarj’ activator of focal infection in other (^ans of 
the body, viz., the prostate or the intestinal tract. Diseased 
tonsils should be removed veiy early in young rheimatoid pa- 
tients. In elderly persons they may be treated quite success- 
fully and much of their infection reduced by means of local 
e.xprcssion of the retained secretion and the local application 
of antiseptics, such as 2 per cent solution of mercurochrome. 
.•\denoidal tissue may be removed b}' electrocoagulation. 

Many of the so^lled “scratchy throats'’ associated with 
arthritis arc often caused by unrecognized infected Ijnnphoid 
tissue. Patients who have had preidous tonsillectomies and 
still have active arthritis should be diligently examined for 
infection in the regrowths, stumps or tags, and in the small 
crypts concealed behind the pillars or beneath scar tissue and 
infected lingual tonsils. The same diligent search should be 
made for infected Ijmiphoid tissue in the throat. 

The following is a brief summary’ of 100 cases, critically 
studied, shoiring the amount of tonsillar infection removed 
prior to study and the amount of previously undiagnosed addi- 
tional infection revealed by study: 


Tnr.'il' rtwp\-cd prior lo ^tudy 
Infrcled found upon jiudy 

InffCtfd tonsil tips and rccrovrths found 
study 


AViophic HypertropWc Afiied 


arthritis arthritis arthritis 
(53 cases) (36 cases) (il cases) 
34 6 4 

n 21 6 

pen 

9 I 0 


Sinus Infecfion.~Thc nasal accessory sinuses mav be- 
come acutely or chronically infected and mav be a primarr' 
cmi>c or nctiv-ator of arthritis. In many cases, response to 
thempy for the nrthntls is unsatisfactorr- until local treatment 
"ri P™<^6urc^ arc applied to the sinuses. The 

ethmoid .and maxillary sinuses are the most frequentlv infected 
and pam^imisitis may be present. The nose should be thor- 
o.iehly mcpcctcd mth a nasal speculum or nasoscope to deter- 
mine the state of the membrane and the secretions found The 

Sn^teT^Dm nattf sin" es™tsS 

■■ ated. Tlie patient should be placed in Escats’ position for 
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twenty irmutes and the nose again examined for secretions and 
the location of drainage. 

Inspection of the middle turbinate may reveal some infec- 
tion in the ethmoids, frontals and antra. TransiUumination is 
very helpful in the dia^osis of frontal or maxillary disease. 
The diagnosis of ethmoid and sphenoid sinusitis can best be 
determined by proper x-ray examination of these regions. 
Where previous infections have thickened the walls of the antra 
and roentgenograms are questionable, needle puncture with 
lavage may be necessary to complete the diagnostic picture. 

Pfahler has found that hyperplastic changes occurring in 
the membranes of the sinuses which have failed to respond to 
local treatment will benefit by x-tay treatment. A headache 
may follow these treatments for a period of six to twelve hours, 
but usually it is not severe enough to interfere with the patient’s 
routine. Following a series of treatments, roentgenograms 
reveal marked decrease in the h3^erplasias of the membranes 
of the treated sinuses. 

Surgical measures are indicated in refractory cases in which 
polypoid degeneration exists, where infected ethmoids do not 
respond to treatment, and where frontal and antral membranes 
are thick and diseased. Surgery is also advised in those cases 
in which headache and a slight elevation of temperature per- 
sist, or a purulent discharge continues, or where the patient’s 
postnasal condition does not improve and the arthritis is still 
active. 

The following tabulation shows the presence of diagnosed 
sinusitis before critical study, and undiscovered infection re- 
vealed by study, in a series of 100 cases. 

AtropMc Hypertrophic Mixed 

arthritis arthritis arthritis 

(S3 cases) (36 cases) (11 cases) 

Diagnosis of sinusitis before study 1 1 ^ 

Diagnosis of sinusitis upon critical study .11 ? 

THE GEHITO-TTRETARY TRACT 

A careful analysis of the genito-uripary system for possible 
contributory infection should be considered as a routine pro- 
cedure. Analyses for infection in the oral cavity and nose 
and throat are seldom neglected. Unfortunately for the ar- 
thritic sufferer, the prostate and seminal vesicles have too in- 
frequently been considered as part of the picture. 

Prostatic Infection. — ^Infections in the prostate are rarefy 
primary among the artbritics studied, and are seldom of 



rOCAL INTECnON AND ARIHRIXIS 


1679 


gonococcal origin. There appears to be a ^ 

dental and tonsillar infections. In most cases ^e dmtd Md 
tonsillar infections are primarj^ and the prostatic mfecbon ^ 
secondary. Gastro-intestinal infectiop may be closely related 
to infection in the prostate. There is partcularly close rela- 
tionship between spondylitis ossificans^ bg^entosa and m- 
fection in the prostate, in that prostatitis is very frequently 
associated with this condition. 

Examination of the prostate of the artimtic must be thor- 
oughly but cautiousl}'^ conducted. A digital exannnation is 
made of the seminal vesicles and prostate for eiddence of gross 
pathologi\ A drop of the secretion is examined microscopically 
on a slide, after first covering the drop with a cover slip. The 
normal secretion never shows more than five leukocytes to the 
%-inch field, and an}”^ number above this should be considered 
eridence of infection. Clumps of pus cells in the prostatic 
secretion are eridence of deep-seated infection with poor 
drainage. 

There is a difierence between a jocally infected prostate 
and one infected as a result of gonorrhea. In the prostate 
infected from prerious gonorrhea, aU gland follicles become 
involved and no normal prostatic secretion is present. Pus is 
everiTThere in the field (Pelouze®). In prostatic infection 
secondary to distant foci, the infection may be so deep-seated 
that it may take two or three consecutive massages of the gland 
before pus is found in the secretion. If manipulation of the 
gland causes an increase in joint symptoms even though no 
pus has been observed on the first, second or third microscopic 
examination, the gland should be treated, ance it is infected - 
and pus will appear later when dramage is established. Even 
with proper massage, mild reactions usuafiy occur within 
twelve hours following digital manipulation of the gland. This 
ruction may last another twelve hours. Usually lesser reac- 
tions occur twentj'-four to forty'-eight hours foBo^g prostatic 
massage. Treatments should not be given more frequendv 
than at three-day inter\-als. Treatment of the prostate should 
bp properly spaced if other foci are treated; it should not be 
given on the same day. Prostatic infection cannot be cleared 
up so long as the causal foci remain 

The following tabulation shows the number of cases nf 
arthritis in whiA the prostate was found to be infected and 
contnbutmg to the arthritis before critical studv anSa^i 
Loral mlocfon found in ihe gland upon lucSS aSte 


vsis; 
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Infected prostate (before study) 

in 

Prostatitis found (upon critical 
study) in 


Atrophic 
arthritis 
(S3 cases) 

S of 17 males 

7 of 17 males 


Hypertrophic Mixed 

arthritis arthritis 

(36 cases) (11 cases) 

1 of 10 males 0 of 9 males 


8 of 10 males 7 of 9 males 


UriBEry Tract Infection. — In addition to the routine ex- 
amination of the prostate it is sometimes desirable to examine 
the urinary tract for infection. Catheterized specimens of 
urine should be taken for culture where urinary tract infections 
are considered. Treatment of upper urinary tract infection, 
such as pyelitis, should depend upon the offending organism. 
Two previously undiscovered cases of pyelids were found 
among fifty-three cases of atrophic arthritis, two among thirty- 
six cases of h3^ertrophic arthritis, and one in the group of 
eleven cases of the mixed type. Urograms are at times used to 
rule out strictures at the ureteropdvic junction or in the 
ureters, or to reveal disease in the pelvis of the kidneys, or 
calculi. A cystoscopic examination is another valuable diag- 
nostic procedure if the urogram fails to reveal the complete 
picture of the pathology present. Cystitis rarely occurs and 
when confirmed may respond to medication, or may require 
bladder lavage. It may occur when fluid intake is low and 
when constipation is marked, especially in elderly bedridden 
patients remaining in a fixed position for hours at a time. 

Nonspecific Pelvic Infection in Women, — It is quite 
difficult to establish a direct relationship between arthritis and 
nonspedfic infection in the female pelvis. In many examina- 
tions carefully carried out, such fod when found consist of 
involvement of cervix and endocervical glands with cervical 
erosions, cysts, salpingitis and parametritis. The cervix might 
be considered as a point of focal infection because of its lym- 
phatics, some of which pass directly to the parametrium. 
Others connect with the lymphatics in_ the body of the uteras, 
and bear an important relationship to infection of the fallopian 
tubes and ovaries. When a cervix shows infection, a diligent 
and careful examination must be made by an experienced 
g)mecologist to determine its extent. 

Cervical foci in the nongonorrheal group can be treated by 
medicaments, douches or actual cautery. By removing the 
cause of profuse leukorrhea, improvement occurs in the general 
health of the arthritic. t’^Tien the cervical glands are chron- 
ically involved, conical destruction of the gland-beanng area 
of the cervix is performed by the electric cautery knife. 
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The following tabulation shows the number of 
endocer%ndtis predously treated, and the undiscovered patb- 

olo©^ found upon critical study; H>-p.rtn>pMc 


arthritis 
(S3 casts) 
36 females 


arthritis 
(36 cases) 
26 females 
0 


arthritis 
(11 cases) 
2 females 
0 
0 


Treated previously - J 

Endocervidtis found upon critical study < 

THE GASTRO-ETTESTIHAL TRACT 
Gallbladder Disease.— Careful investigators have shown 
that, while the gallbladder should be examined in any complete 
suu’ey of the arthritic patient and any infection elmninated, it 
is not a common focus of infection among artistic subjects. 

Of greater importance to most arthritics as a site of toxemia 
is the remainder of the gastro-intestinal tract. Studies at the 
Abington Memorial Hospital of a group of 100 consecutive 
active arthritic patients revealed that, in fifty-three patients 
with atrophic atthritis, cholecystitis was present in five rheu- 
matoid arthritics, and cholelithiasis in four rheumatoid ar- 
thritics. Of thirty-six patients with hypertrophic arthritis, four 
had cholecT’Stitis and five cholelithiasis. Of eleven patients 
with mixed arthritis, three had cholecystitis and one chole- 
lithiasis. 

The above cases were investigated following abnormalides 
demonstrated by the Graham dye study; some cases showed 
lack of N-isualization. poor absorption of the dye and variations 
of emptring, following the fatty meal. Th^e findings were 
confirmed by study of the bile recovered by duodenal drainage. 

Thc_ liver removes toxins and bacteria from the general 
circulation and acts as a detoxifjnng organ and bacteriohdic 
mechanism in infections of the gallbladder. Usually the liver 
takes care of moderate degrees of g^bladder infection. How- 
ever. this protective power diminishes with adTOncing age. 
Gallbladder disease over a period of years may bring about 
secondary changes in the heart, kidne\-s. and occasionallv in 
the pancreas, and may be related to arthritis in the joints. ' An 
infeetr^ gallbladder should be removed because of the path- 
olo^- involved in the biliary^ tract and its possible interference 
vntn the normal physiologic fiinction, 

h.- be managed, as in any medical case, 

adjustment of diet and medicaments. 

fcSblS ™ i" 
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IntestiDe as a Focus. — ^The colon is frequently men- 
tioned as a focus of infection in chronic arthritis. It is not 
uncommon to find, after careful study, that a patient may have 
no fod in the previously discussed locations. Recovery from 
the disease occurs if careful attention is focused on therapy 
directed to the intestinal tract. Many arthritics present an 
intestinal tract in which visceroptosis is present. Ptosis is 
rnost frequently demonstrable in the colon since it is impos- 
sible to get a satisfactory picture of the small intestine. The 
entire intestinal tract may show an abnormal amoimt of stasis. 
The colon may show elongation, dilatation, reduplication, 
marked tortuosity and at times the presence of diverticula. 
The stomach may also play its role in the general picture by 
showing ptosis and hypochlorhydria or achlorhydria. Toxic 
products may originate in such an intestinal tract, especially 
in the colon, as a result of bacterial activity or improper diges- 
tion. These substances may be absorbed in the portal drcu- 
latioa and may play an etiologic role in the arthritis. 

Therapy can be directed toward improvement and restora- 
tion of normal function. This can best be done through dietary 
measures induding an optimal supply of vitamins in which the 
patient may be defident. The Vitamin B complex is quite 
important in this respect since it contributes to the mainte- 
nance of normal nerve function in the region of the gastro- 
intestinal tract as well as to the general intestinal tone. These 
materials tend to produce a more normal anatomic configura- 
tion of the colon. A reduction of carbohydrate foodstuffs, 
with an adequate supply of proteins and fats, is of value in 
lessening the growth of streptococci in the stools and increasing 
the absorption of vitamins from the intestinal tract. 

Good intestinal drainage is important in the type of case 
cited above. In addirion to diet, other supplementary meas- 
ures may be helpful. The intestinal musculature may share 
the general muscular asthenia frequently found in arthriUcs. 
Mineral oil, agar-agar and cascara sagrada may be used with 
benefit. Colonic irrigatiofis when properly administered are 
of value. Accumulated toxic products, as well as great numbers 
of bacteria, are removed by this procedure. When massage of 
the bowel accompanies the irrigation, improvement in the tone 
of the bowel accompanies the irrigation, improvement in the 
tone of the bowel results. Since some absorption of the irri- 
gating fluid may occur during the irrigation, the water entering 
portal system dilutes the toxms entering the liver. Bacte- 
rial cultures of the stool rarely give information of practical 
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v^ue. The feces should always^ be cdtured when a history of 
tjTjhoid fever or intestinal parasitism is dicited. 

multiple Foa 

It may be of interest to note that, in 100 consecutive^ 
of arthri^ picked at random for critical study, m^y Jowed 
iSoM foL of mfecSon, as indicated by the tollowmg 

tabulation; 


Of S3 atrophic casts; 

2 presented no fod of Infection 
10 “ 1 focus “ “ 

14 “ 2 fod “ 

ig ■' 3 “ “ “ 

6 ■■ 4 “ “ “ 


Of 36 hypertrophic cases: 

3 presented 1 focus of infection 
S “ 2 fod “ " 

IS " 3 “ “ “ 

4 ** ** ** 

2 « 5 « « 


Of 11 mised cases: 

2 presented no fod of infection 

8 « 3 <i « 

^ 5 ** 


It is erident that if care of fod of infection ivere limited 
in these instances to one focus, therapy vrould be incomplete. 

It would seem, therefore, that there is lack of appredation 
of the presence of fod of infection and its importance in this 
sjTidrome, and that these patients might have failed to respond 
to therapy if treatment and removal of these infections had 
been disregarded. 


SUMMARY 

The evaluation of the role of focal infection in the treatment 
of arthritis should be considered from the standpoint of the 
slate of the patient’s health, as well as upon the basis of the 
period of time the infection has been present. Hasty diag- 
nostic condusions and radical removal of suspected foci of 
infection, without the added careful analysis of all etiologic 
factors possibly relat^ to such fod, may prevent the patient’s 
recovery and further impair his limited recuperative powers. 

The remo\-al oi_ fod even in patients whose arthritis is of 
man} rears duration may be followed not fnfrec[uentlv bv 



1684 


THEODOEE EEANKLIN BACH 


improvement in joints. The early removal of foci may he of 
great value. In the arthritic clinic of the Abington Memorial 
Hospital, focal infection is removed only after an .“equilibrium” 
has been estabh'shed within the major systems of the body. 

The presence of foci of infection is harmful to the patient, 
no matter what his disease. The relationship of focal infection 
to systemic disease can best be determined after careful anal- 
yses have been made by competent consultants in their special- 
ties. Interpretation of their findings should be reached by the 
internist and not by the "focal speciah'st” alone. The most 
careful diagnosis of focal infections and their treatment or 
removal afford no panacea in the treatment of arthritis, but if 
the arthritic patient is individualized, such focal infection as 
may be present will appear in proper perspective in relation to 
the problem as a whole. 
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PHYSICAL THERAPY IN THE TREATMENT OF 
CHRONIC ARTHRITIS 

Physical therapy refers to the treatment of disease or 
injury' bj' means of phj'sical agents. It is an adjunct to medi- 
cine and surger\\ The proper application of the physical 
agents must, of necessity, be known and used by the physician. 

In the paragraphs that follow an attempt will be made to 
describe the physical agents most frequently applied in chronic 
arthrids, beginning with the simplest. The dhiical application 
and limitations of these procedures will then be mentioned and 
described. The various clinical tjpes of chronic arthritis will 
be considered as a group and no differentiation will be made. 

In appl}’ing a phi^sical procedure to any patient it is desir- 
able to obtain the patient’s responses to ^e tjpe of phj>sical 
agent used. Sensory disturbances, circulatory changes and 
scars should be taken into consideration since an}" one of these 
may alter the effect of the treatment. For example, a patient 
who has lost heat sensation may suffer from overexposure, or 
one who has a scar may suffer from blister formation, or one 
who has impaired circulation may suffer from deep ulceration 
in the application of heaL 

Baking. — ^The method of appl}ing heat by bakers is per- 
haps the_ simplest form of appl}ing heat in the treatment of 
an arthritic joint. Bakers are constructed in various sizes, 
depending on the part or parts to be treated. The apparatus 
is an oven-like affair enclosing electric light bulbs of the in- 
candescent Upe. 

The apparatus is placed over the involved joint or joints, 
baker should be covered by a blanket to prevent heat loss. 
The patient’s skin should be free of any bandages or ointments, 
the pauent should be made to relax comfortablv while under- 
going this treatment, which should last for a period of twentv 
minutes. This treatment may be given daUy, or a minimum of 

16S5 
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fcee treatments a week. Following the heat treatment, the 
joint should be covered and allowed to cool gradually One 
must guard against chilling. 

In treating multiple joint involvements, it is advisable to 
use a large body baker which covers the patient’s entire body 
with the exception of the head. This type of treatment is 
more severe and there is profuse sweating, with a consequent 
loss of body salts and water. To take care of these losses the 
administration of 15 to 30 grains of sodium chloride followed 
by two glasses of water is recommended. 

Iirfra,-red Irradiation. — ^This is another form of heat ap- 
plication by means of the infra-red generator. It is best to 



F5g. 197. — Showing application of simple heat methods: Application of 
baker to knees, Thermo light to right shoulder, infra-red radiation to left 
shoulder, and complete relaxation of patient 

allow five minutes for the heating of the generator before 
making application to the skin surface over the affected joint. 
This form of heat is suitable where one or two joints are hi' 
volved. The distance of the generator from the patient should 
be such that the patient feels a comfortable heat. This should 
last for a period of fifteen to twenty minutes. 

Luminous Heat Bulbs. — Such bulbs as Thermo lights are 
used in localized joint involvements. The benefit derived is 
entirely due to the heating characteristics. The tremendous 
beat thrown out by these lamps makes them more or less 
dangerous, and they should be used with care and at^ a safe 
distance from the patient’s skin surface. This lamp will heat 
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the skin surface quickly and tremendously, ^d m treatog ^ 
SthriS joint we prefe^ the slow heat and the prolonged heat. 
The amount of heat should never reach the stage of discovert 
By increasing the distance of this lamp from the patient a 

satisfactory treatment will be ^ven. 

Diathermy.—Medical diathermy is the produebon of heat 
in the body tissues. This modality is applied by three 


methods: . , v 

1. Long wave or convenbonal diathermy. 

2. Shortwave diathermy. 

3. Induction coil diathermy. . 

The relative merits of these procedures are still m the 
controversial stage and will not be discussed here. It is sui- 



ng. 19S. — Treating a chronic arthritic knee joint by short reave radiation: 
rubber electrodes above and below knee joint, knee slightly flesed. Perfect 
rclantlon of patient. 

ficienl to say that all three methods will induce heat in the deep 
tissues, including the joint structures. 

The loug 'u-avc, or conventional, diathermj’' produces slower 
temperature rise locally over a longer period of time. The 
metal electrodes come in direct contact with the skin surface. 
Care must be taken in the application of the metal electrodes. 
K'Y jelly or soap may be used to insure good skin contact; 
otherwise sparking occurs with resultant bums. One or two 
joints may be treated simultaneously by means of bifurcated 
cords.. Equal-sized electrodes may "be used above and below 
the joint in the form of cuffs. The duration of treatments is 
\nncd from thirty to forty-five minutes. 



i688 


AI3ERT A. MARTtrca 


Short wave diathermy is more direct in its action. The 
body acting as a condenser, the electrodes are spaced about 
% mch from the skin surface. Rubber-covered electrodes are 
used, with felt or towels % inch thick next to the skin. In 
place of the latter, glass air-spaced electrodes may be used in 
contact with the skin surface. 

The electrodes are placed either above or below the joints 
anterior or posterior, or laterally to the joints. The duration 
of the treatment is dependent on the power of the apparatus 
and ranges from ten to twenty minutes. Do not treat through 
the clothes. 

Induction Coil Method. — ^The current is conducted to the 
patient by means of a very flexible cable which is insulated. 
The cable is coiled about or wrapped around the joint to be 
treated. The duration of the treatment varies from twenty to 
thirty minutes. 

In giving any one of these diathermy treatments it is neces- 
sary to be careful that no metal comes in contact with the pa- 
tient or the machinery. Metal chairs, metal beds, or spring 
mattresses should not be used, for shocking and severe bums 
may result. There is ako a tendency for the metal furniture 
to draw the current away from the parts or part which is under 
treatment, thereby making the treatment ineffective. 

Diathermy treatments are given on an average of at least 
three times weekly, although there are no contraindications to 
daily treatments. One or two treatments weekly produce little 
or no results. 

Hyperpyrexia. — ^Hyperpyrexia induced by physical 
agents is a long-drawn-out procedure which is time-consuming, 
expensive, and which subjects the patient to considerable 
mental and physical exhaustion. Among the arthritics, par- 
ticular care must be exercised, especially in the selection oj 
cases as to risks. The cardiorenal mechanism must be in excel- 
lent condition. Reports show that the results are good in only 
a few selected cases, usually among the early acute cases asso- 
ciated with gonococcal infection. 

Paraffin Baths,— Another means of applying heat is with 
the paraffin bath. The paraffin is melted in a double boiler, 
care being taken that a piece is left unmelted or, otherwise, 

bums may result. _ , .v t. j 

If the joints of fi7igers, hand or wrist are affected, the hand 
is dipped into the paraffin, keeping the fingers separated. Do 
not touch side or bottom of boiler. Remove the hands from 
the boiler and the paraffin is allowed to harden. Again dip and 
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quicklj' remove. Repeat this process until a thick glove is 
formed. Allow the paraffin to remain on for one half to one 
hour; then peel off and put paraffin back into the_ boiler. 

If paraffin is applied to knee joint, elbow joint, spine or 
ankle joint, a new paint brush is used to apply the paraffin to 
the affected part. Apply it until you get a thickness of Vs mch 
and allow it to remain on for from one-half to one hour. ^ 

The above procedures may be done at least three times 
weekly; or, if the procedure is carried on at home, it may be 
done three times dail}c The rvalue of the paraffin bath is 
attributed to the fact that heat is effectively retained for con- 
siderable periods. 

Mud Baths and Mud Packs. — ^These are recommended 
for general and local use in chronic arthritis, especially in the 
presence of capsular swelling. The essential effect is that of 
heat; the mud has high beat retention and low heat conduc- 
tirity, higher temperatures can, therefore, be maintained. 

Massage. — hlassage is the manipulation of the soft tissues 
of the body. It is important that such massage of an arthritic 
be gentle and purposeful. The heat treatment usually precedes 
the massage, for the heat prepares the tissues by ghdng them 
proper relaxation and a better blood supply. 

In a massage, the joint should be completely relaxed and 
comfortable, clothing and restricting bands being removed. In 
giNing the massage the hand or hands should mold the surface 
of the tissues and should move smoothly. If necessary, cocoa 
butter, cold cream or olive oil may be used; or, if the skin is 
moist or sticky, alcohol or talcum powder can be used. The 
massage should not cause pain and the hands should be kept 
in contact ndth the skin surface at all times.' Do not pinch the 
tissues. A stroking movement should be used. The depth of 
the stroke depends on the toughness and resistance of the tis- 
sues. The hearier stroking should be upward, the lighter 
stroke downward. Pemberton advocates ffiat massage of an 
mthriiic joint be confined to the regions below and above the 
joint, for it is at these places that circulation can really be 
increased. Five minutes of massage to a joint is sufficient’ a 
longer massage often tends to traumatize the alreadv weak- 
ened tissues. ^ 

Pemberton, in his recent book on arthritis, gives four indi- 
cations for the use of massage in arthritis; 

1. To prevent or delay muscle atrophy and to restore tissue 

when atrophy has taken place. 

2. To improve local and general metabolism. 
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3. To increase circulation of the local tissues. 

4. To promote muscle contraction of the limb thereby 

stimulating venous blood flow. 

Pemberton also mentions the value of massage to overcome 
the edema oj the dependent parts in chrome arthritis, espedally 
when patients are confined to bed or chair. General body 
massage is often indicated, especially in those arthritics who 
have been chair- or bedfast. This procedure may, in the con- 
ditioned subject, be extended to an hour. Care must be exer- 
cised at all_ times so as not to fatigue the patient 

UltraiViolet Irradiation. — ^Ultraviolet irradiations are 
contraindicated in febrile conditions. This limitation is often 


overlooked. The arthritic patient is frequently in need of 
ultraviolet and oftentimes shows remarkable results. The local 


reaction of the skin to the ultraviolet rays is an erythema; this 
develops in a period of from one to five hours and usually dis- 
appears within twenty-four hours. The erythema is associated 


with an enlargement of the capillary vessels. This vasodilatory 
reaction is not confined to the irradiated surface but extends 


deeply into the tissues. Blood regeneration in anemic condi- 
tions is often stimulated by this procedure. The erythema- 
produdng rays, in normal doses, evoke a rise in the bacteri- 
cidal elements of the blood. It cannot be said that the 


important subject of the full mechanism of the blood reactions 
is yet satisfactorily understood. 

The general systemic effects of the ultraviolet rays on the 
body which are beneficial to the arthritic include an altered 
metabolism which is shown in the improved appetite and sleep, 
increased assimilation and diuresis, mental stimulation through 
action on the central nervous system, improvement of skin 
tone, and the formation of vitamins and provitamins. Ultra- 
violet rays may be obtained from various sources, direct sun- 
light and ultraviolet lamps of various types. 

In preparing the patient for irradiation treatment, either 
natural or artificial, it is necessary that the skin surface be free 
from any grease, ointments, powders or other medications and 
that the skin be exposed directly. In giving sunlight treat- 
ments, the patient’s eyes should be protected, either by dark 
glasses or moistened cotton sponges. If natural sunlight is 
utilized, the best time for exposure is about 1 1 a.m. The nurse 
or the patient should be advised of the importance of this 
consideration. The first exposure should not exceed fifteen 
minutes which time is increased by fifteen minutes with each 



PHySICAl therapy in 


treatment op arthritis 1691 


subsequent exposure. The patient may be exposed anteriorly 
and posteriorly the same day or on alternate days. ^ Care must 
be taken not to overexpose the patient. Some serious compli- 
cations have resulted as a result of neglect of this precaution. 

Ultraviolet Lamps . — ^These are utilized when the patients 
are unable to be taken out into the direct sunlight, either be- 
cause of bad vreather conditions or because of lack of proper 
facilities to move the patient. The patient should be prepared 
by cleansing the skin surface and protecting his eyes. Treat- 
ment under a lamp should begin with two minutes at a distance 
of 36 inches, but the dosage may r'ary depending on the 
strength of the lamp and the patient’s tolerance. The patient 
may be treated by one exposure anteriorly, and increasing ^e 
duration of the treatment one minute with each application 
and keeping it at five minutes. The patient may be treated by 
first exposing the upper half anteriorly, then the lower half, 
and doing the same thing posteriorly, using the same dosage. 
These treatments may be given daily or three times a week. 
Occasionally an arthritic show good response by just ex- 
posing the affected joints to the ultrasdolet rays. 

Galvanic Current. — When considering gklvanic currents 
it is alwaTO necessarj' to consider the effects of polarity. The 
gab-anic current is a direct current possessing activelj' positive 
and negative poles. 

In the treatment of an arthritic joint, the galxmnic current 
may be used. .\ painful joint may be given relief from pain 
by application of the positive pole, because this has a tendency' 
to reduce nen-e irritability' and to produce vasoconstriction. 
On the other hand, relief of joint pain may be secured by the 
application of the negative pole, which acts as a counterirritant 
by increasing ner\-e irritability' and produces x-asodilatation. 
The effects are purely' the result of this reaction. 

Iontophoresis. — ^Iontophoresis is employed for the intro- 
duction of drugs with local ^'asodilating effect by' means of the 
gab-anic current. The drugs that are most commonly used at 
present are histamine and mccholyl in 1 per cent aqueous 
solutions or in ointment form. 


BoA of these drugs, when introduced into the tissues 
through the skin’s surface, produce marked i-asodilatation at 
the sue of application. This \-asodilatation is maintained for 
a period of from twelve to twenty-four hours. The action is 
partly- one of counterirritation. Howe\'er, if treatment is pro- 
longed. there vail be considerable absorption of the drup ^th 
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r^ultant systemic effects. These drugs should not be used on 
those patients who are prone to asthmatic attacks or who have 
cardiac involvement. 

Technic. If the aqueous solution of histamine or 
mecholyl is used, a piece of asbestos paper or paper toweling 
is saturated with the desired solution. This asbestos paper or 
paper toweling is then wrapped about the joint to be treated. 
The positive metal electrode is then applied on top of this. 
The negative electrode is applied elsewhere on the body. This 
should be large and dispersive. The current is then turned on 
to the point of tolerance, usually requiring about 20 milliam- 
peres. Duration is ten to twenty minutes. At the end of the 
. treatment the current is reduced slowly and is then turned off. 
On removing the electrodes and the paper toweling or the 
asbestos paper, the skin will show marked redness with urti- 
carial blotches. If the ointment is used instead of the aqueous 
solution, the ointment is rubbed over the affected region. The 
asbestos paper or paper toweling is saturated with water and 
the positive metal electrode placed over this and we proceed 
in the same manner. 

In giving any of the above treatments with galvanic current, 
be sure that there is sufficient thickness of asbestos paper or 
paper toweling so that, when the metal electrode is applied, 
there is no possibility of it contacting directly with the skin; 
otherwise, a resultant deep galvanic bum will take place. 

Hydrotherapy. — Chronic arthritis or rheumatism is not a 
disease of certain joints but a constitutional disorder in which 
the circulatory, metabolic and gastro-intestinal systems are 
involved. It may take the form of a neuritis, myositis, fas- 
ciitis, fibrositis or arthritis, depending on the tissues involved. 
Hydrotherapy is valuable in that it produces increased circu- 
lation and metabolism. 

The jull tub bath, given at a water temperature of 100° F. 
for a period of twenty minutes, is sometimes indicated in 
polyarthritis. While the patient is in the water, he should try 
active movements of all ^e joints. These patients should be 
carefully watched and, occasionally, should be assisted in their 
movements. The room temperature should be 75° or 80° F. 
to prevent the patient from getting cold. 

For those arthritics who are unable to take a full tub bath, 
Coulter describes the application of the jull wet pack; tl^ con- 
sists of wrapping the patient in a warm moist sheet with drj' 
blankets over this and allowing him to remain for forty-five 
minutes. Body bakers. Thermo lights, infra-red irradiaU'ons, or 
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hot water bags may be used in conjunction with Ais 

tion to help keep the subject at the desired 

sj^temic treatments are given at least twice weekly and not 

more than three times weekly. _ ^ 

Hydrogymnastics are sometimes desirable and are con- 
ducted by immersing the patient in a heated pool at a tem- 
perature of 102° F. and allowing him to ^ercise the p^ful 
joints under water. The bath may last thiily^ minut^, i 
should not be given to the weak or debilitated arthntics. The 
Hubbard tank, improved by Currence, has been de\TS_ed for 
hospital use. This enables the arthritic not only to receive the 
movements necessary' under water, but the whirling motion of 
the water also gives him a gentle massage. 

Whirlpool baths are given either to the upper or the^ lower 
extremities at a temperature of 110° F. for twentj^ minutes. 
The whirling produced by water under air pressure gives an 
efficient and gentle massage to the painful joint. Joint motion 
which otherwise could not be tolerated because of pain may 
be given while in the whirlpool bath. 

Nauheim or carbon dioydde baths owe their effects purely 
to the generalized peripheral \'asodilatation and counterirrita- 
tion. These baths at present can be produced artificially, with 
the same results as with natural water. The warm, magnesium- 
sulfate full-tub bath given at a temperature of 100° F. for 
thirty minutes is a useful household treatment, using propor- 
tions of 1 pound of Epsom salts to a tubful of water; this is 
often sufficient to afford relief from painful joints. These 
baths should be given at least twice and not over three times 
weekly. The procedure is contraindicated in the case of weak 
and debilitated patients. 

The local application of hot vtapcsium-sulfate packs is 
favored by a good many. In appUnng such packs the tem- 
perature should be 103° F. and the packs should be at least 
1 inch thick. The solution should consist of 2 teaspoons of 
magnesium sulfate to 1 quart of water. The joint should be 
completely wrapped in the pack and the pack should remain 
on for at least an hour; this should be repeated everv' three 

miSnTSl. 

legations,— These are of considerable value in 
selected cases of chronic arthriUs. In such cases a seriS S 

's^ir^Tnanf i-proveS t 

10™-^ F One W ^ temperature of 

. One hour before beginning the irrigation the patient 
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should always have an enema, otherwise the irrigation will 
prove a failure. 

With the patient lying on his left side with the right knee 
flexed to 90 degrees, 8 ounces of water is introduced into the 
rectum and the abdomen is gently massaged. The water is 
expelled, and the process is repeated until 2 or 3 gallons of 
water have been utilized. The patient should never experience 
any sensation of pain or distention. The irrigations are re- 
peated twice weekly and should be given in a series of six, 
with a rest period of two weeks. 

Barring aU contraindications to the irrigation, abdominal 
massage is given at the same time. Pemberton’s "8 Point” 
colonic massage is most ef&cient. This consists in beginning 



Fig. 199.— Application of a hot pack to knee: Note pack comes well 
above and below knee. Pack at least 1 inch thick. Note complete relaxation 
of patient. 


the massage at the lower left quadrant and processing distaUy 
toward the rectum, after which another point is selected 2 or 
3 inches higher and the same processes repeated, until final 
massage begins at head of colon and progresses the entire 
length to the descending sigmoid. 

Exercise. — ^The value of exercise for the maintenance^ of 
health is generally known, the resulting increase in circulation 
benefiting all parts of the body. In the arthritic, exercise must 

be limited and selected. _ 

Passive exercise, limited in extent, is necessary to prevent 
adhesions and contractions of the joints. The movement 
should be gentle and without pain. Never force a joint, for tins 
is very apt to produce a flare-up in the condition. 
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All structures producing moUon must nerves 

joint; the Ugaments, should be limited to 

and the blood vessels. The acm e ^er^e snu 

the point where the paUent begins to feel 
the oatient is too weak, the acUve movements may be as^t^ 
WTiL the joints are sti5 and will not function 
f ient chould be encouraged to move the muscles about the ]Oint 
Sdy f ?'Sed muscle setting. In the pr^ence of pam 
ofinfiiiimaUon, motion about the joint is “f , 

Occupationkl Therapy.-This form of treatoent shoidd 
be deinsed to meet indii-idual requirements and should mclude 



Fif. 200. — Colonic Irrigntion. The paUent lies on his left side ■with 
riphl Icf flaced. Jilarhing on Irrigator: eadi line indicates S ounces. Ther- 
mometer in irrigator denotes temperature of water. 


not only physical, but also menial occupation. Occupational 
therapy is applicable chiefly to the convalescent and has a 
yerj- limited place in the regimen for patients who are acutely 
ill or for whom complete rest is essential. 

Posture. — ^Permitting the chroruc arthritic to become de- 
formed is poor treatment. Poor posture is a potential factor in 
arthritis, and early- steps should be taken toward prevention 
rather than correction. The purpose is to get these muscles in 
Mance so that proper tone will develop. The phj'sician should 
OT the one to demonstrate and gi\-e proper postural exercise as 
indimled to meet the requirements of the patienL 

Best. — Fatigue is almost always present in chronic arthri- 
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and, therefore, general rest, both physical and mental, 
is essential. Rest in bed should be in a position of good pos- 
ture. The bed should not sag; the spine is to be kept straight 
allowing only one pillow under the head. No pillows are to be 
allowed tmder the knees. The patient should not be kept in 
one position for too long a period, frequent changes of position 
being indicated to prevent pressure sores and stiBness. Mental 
rest and relaxation is secured by eliminating various mental 
annoyances, such as visitors and household details. 

Local Rest, — The affected joint should be kept at rest 
This procedure should be prescribed judiciously and the posi- 
tion of rest should be the position of maximum fimction. 
Molded plaster splints are best utilized for joint rest. Later, 
braces may prove necessary as a supportive measure. Do not 
immobilize the joint over too long a period, for this may even- 
tually lead to joint stiffness. Passive motion and massage 
should be instituted at the earliest possible moment during the 
course of a splinting procedure. 
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PRESENT STATUS OF ENDOCRINE THERAPY IN 

arthritis 

Arthritis and the Menopause.— Arthritic pains and path- 
ologj' are often ohsen,-ed in endoerme disorders. Arthritic 
manifestations \nthout osseous pathology, termed ‘‘ynowpausal 
arthrclgia," may occur as part of the menopause. Holmes 
believes that the diagnosis “menopause arthritis” should be 
limited to arthritis commencing vrithin five^ to sis years pre- 
ceding or follovring cessation of menstruation. The onset is 
usually insidious and is accompanied by a tendency to gain 
weight. A sudden exacerbation of pain In the knees is expe- 
rienced, with the appearance of pamful swelling of one or more 
of the terminal finger joints. In his opinion, the joint signs are 
e.sactly those of other forms of chronic sinoritis in the early 
stages. x-Raj-s reveal no bony changes in the early stages, but 
later bony spicules appear and, still later, lipping and loose 
bodies develop. 

Zondek writes, “The climacteric affects the entire body. 
During the climacteric there is found, especially in women, a 
tcndenc>’ to chronic affection of the joints.” 

Maranon found that the incidence of arthritis varied with 
the lype oj obesity occurring at the menopause. In Tjq^ie 1 
the woman has always been robust and during the climacterium 
a rapid weight gain of the plethoric rt^pe occurs. T\’pe 2 has 
nlnu}? been of an asthenic constitution and, during the dimac- 
teriuni. gradually gams weight. In Tv’pe 2 the incidence of 
mihniis is less frequent, as is also osteoporosis and a slight 
mciea^ of blood calcium. Tjpe 1 also shows a diminished 
carbohydrate metabolism, occasional glycosuria, hrpertension 
and h\T«rtncho5\s. Maranon believes that Tvpe 1 results from 
oycractiviiy of h>-pophysis and suprarenab and underaction 
of the thyroid T\pe 2 from underactirity of the h\poph\-sis 
and suprarcnals and overaction of the thvroid. I\Tiether or 
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all -win agree with Maranon’s endocrine interpretation of 
toe two t^es of c^acteric obese patients with arthritis, this 
cunerent^ analysis of the disturbed endocrine interrelation- 
ship, with both types having a hypoovarian s3Tidrome, is worth 
noting. 

Arthntis and Pregnancy. — The spontaneous cures, re- 
niissions or improvements reported by TTpnrh show that ar- 
thntic patients who have experienced relief from their arthritis 
during pregnancy have intentionally become pregnant to obtain 
relief again. 

Two hormones, namely toe estrogens and A. P. L. sub- 
stances, are present in excessive amoimts during the pregnant 
state. Arthritic patients state that during their pregnancy 
relief does not occur until from one to three months, and as 
late as five months, after conception. Apparently it is not 
imtil the estrogenic and/or toe anterior pituitary-like substance 
concentration in toe blood reaches the abnormally high levels 
of the first to third months of pregnancy (which levels persist 
xmtil after delivery) that the arthritic condition is benefited. 
After delivery the persistence of relief from the arthritic state 
varies widely. The arthritis may recur a short time after 
delivery, or not for a period of many months. After delivery 
of the placenta, the abnormally high estrogenic and anterior 
pituitary-like content of the blood and urine terminates, since 
the placenta is the source, during pregnancy, of these hor- 
mones. 

Thus from an indirect biological approach, we can correlate 
toe reh'ef from arthritis during pregnancy (most probably) 
with toe high estrogenic blood content of pregnancy. The 
amount of relief experienced by the arthritic patient during 
pregnancy may, however, be complete, variable, or even absent. 
The estrogen content of the blood and urine in pregnandes, 
while always high above normal, varies widely in individual 
pregnancies. Accordingly, a failure to obtain relief of the 
arthritis in all pregnandes does not invalidate its role. Preg- 
nancy is also known to affect favorably chronic sufferers from 
migraine; in fact, the variability of its effectiveness is that 
which is similarly observed in artoritis. 

Our experience suggests that patients with artoritis who do 
not experience relief during pregnancy should receive estro- 
genic therapy. ^ ..c- T- - 

The Eole of Estrogenic Substance in Arthritis.-— Evi- 
dence for the role of estrogem'c substance in arthritis is^- 
tained by a study of arthritis during the menopause. The 
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onset of arthritis here occurs at or about ^ f 
menopause, or an existing arthritis is aggravated by the reduc- 
Uon or cessation of ox'arian function. Arthntis, therefore, ^ 
presumptively associated, in a definite group of cases, vnth Ion 
or absent ovarian function and the resultant subnomal or 
absent estrogenic blood N'alues. One of the observable phe- 
nomena frequently associated with menstruation (particularly 
abnormal menses) is the tendency of the body, during the 
menstrual period, to retain fluids and show a ^in in weight. 
Menopausal patients complain of generalized fluid retention as 
well as a localized swelling in the joints. The dinical descrip- 
tion which the menopausal and h^iiomenorrheal arthritic cases 
give is that of swelling, stifiness, tenseness and p_ain_ in the 
joints before, during and following the menses. In indivdduak 
haring the menopausal tjqie of amenorrhea the periods of pain 
are worse at the time of the month the period ^ould normally 
occur. One is tempted to suggest that a part of the patholo©' 
producing the arthritic pain in the estrogenic defidencj’^ case is 
the abnormal increase in fluid content of the joint tissues. 

The reports on estrogenic therapy in arthritis by Cohen, 
Dubbs and Myers and by Greene and Ryan show &at little 
benefit is obtained from estrogenic therapy in arthritic females 
in whom no menstrual disturbance exists. Cawadias states 
that the indications of estrogenic therapy are based on a precise 
difierential diagnosis between the various hjqioovarian con- 
ditions. 

Two British reports published in 1933 advanced the im- 
portance of endocrine disorders in arthritis occurring in the 
female sex. One revealed a 23.7 per cent incidence of arthritis 
and fibrosUis m ICXX) women at the menopausal age; the other 
a definite incidence of thyroid deficiency' in cases of arthritis. 
In 1956 Hall reported the eflect of estrogenic substance in 
menopausal arAritis. A group of forty-nine women with a 
natural or artificial menopause who had symiptoms of the 
menopause and arthritis were treated with' estrogens (Pro- 
gyuon, r/iccfiii). Estrogenic therapy was effective in 91 per 
cent of twenty-two irith arthralgia alone, 66 per cent of the 
eighteen with atrophic arthritis and 44 per cent of the nine 

^^thritis. H^all suSse^uemW- 
^ I seventy-one women whose arthritis devel- 

oped after castration. Of these, fifty-three suffered from 
arthralgia rather than true arthritis.” Of forty adeauatelv 

- 0 100 per cent relief and <0 per cent responded to the 
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extent of almost complete relief from the menopausal symptoms 
Md the armralgia.^ There were eighteen cases of atrophic or 
h^ertrophic arthritis (or mixed), and 50 per cent of those 
mth menopause symptoms and arthralgia were relieved of 
their symptoms. In some of the remaining cases the arthritic 
state was apparently improved by estrogem'c therapy. Estro- 
genic therapy proved equally effective in 50 per cent of the 
cases of true arthritis. 

Dosage and Duration of Estrogen Therapy in Meno- 
pausal Arthritis. — In arthritic cases treated with estrogenic 
substance, the dos^e and duration of estrogenic therapy and 
the method of admi^tration are very important. HaU states, 
“Our failure in the past has been largely due to inadequate 
therapy. . . . An important part of the rationale is the introduc- 
tion of a substance which inhibits overactivity of the anterior 
pituitary gland.” The dose of estrogenic substance adminis- 
tered to these patients varied considerably. Generally 2,000 
R. U. twice a week was administered, but in some cases five 
times as much was required. Effective relief of symptoms did 
not appear until estrogenic therapy had been administered for 
from three to six weeks. The menopausal symptoms were 
relieved early, in order of their onset, and lastly the arthritis 
was relieved. Most of the patients were treated with large 
doses of estrogenic substance over many weeks, some for 
months and years. Hall believes too much estrogenic therapy 
may be given. The appearance of a sore or swollen breast, 
the sense of pelvic congestion, leukorrhea and general malaise 
indicate that less or no therapy is needed. Hall is of the 
opinion that but a single step separates the clinical pattern of 
menopausal arthralgia from the true arthritis which occurred 
in castrates who had been well until castration occurred. 

Atrophic Arthritis, — Cohen, Dubbs and Myers noted that 
in the majority of their cases of atrophic arthritis treated with 
estrogenic substance the improvement was of a general nature. 
Joint conditions per se, if secondary to h)pertrophic changes, 
remained the same tmless posture and weight were corrected. 
Their twenty-three cases of arthritis (seventeen atrophic, six 
mixed but atrophic and hypertrophic) were treated with 
Pro gy non B. Twelve patients experienced distinct improve- 
ment in joint symptoms while under therapy, three noted some 
improvement and then relapsed, seven noted no improvement, 
and one said she was worse. Of eighteen patients, all but six of 
whom still had active menopausal symptoms, seven noted im- 
provement in joint symptoms as well as in the subjective pne- 
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nomena rdated to the menopause while four noted a general 
improvement with no effect on the jomt sjTnptom^ 

^The duration of treatment x^aned from . 

months, and the total dosage x-aned from 

170.000 R. U. Indix-idual doses ranged from 2,000 R. U. to 

20.000 R. U. In the beginning the patients were ^x-en an 
intermenstrual injection of 2,000 R. TJ. daily and, when im- 
provement xvas noted, the interx'al xvas reduced to once a weel>^ 

If no improvement xvas noted, the dose was gradually increased 
to 20,000 R. U. After three or four such doses, if no change 
was noted, treatment was discontinued. Twelve sufferers from 
atrophic arthritis, moderately adxnnced, without menstrual 
disturbances, were used as controls. Each was given 10,000 
R. U. of estrogenic substance daily for from one to three weefe. 
Xone showed any response. They concluded that the joint 
sxTnptoms ficr sc must be treated by clinical readjustinent. 
Atrophic arthritis occurring concomitantly with the menopause 
was benchted in a sufficient percentage of cases to suggest that 
this form of therapy has a definite place in the treatment of 
such cases of atrophic arthritis. 

The number of patients in this series in whom menopausal 
sx-mptoms persisted during therapy and the early abandonment 
of therapy, in contrast to the longer duration of therapy ad- 
x-ised by Hall and others, suggest that inadequate therapy 
might be responsible for some of the failures herem reported. 

Other Cases of Arthritis in Which Estrogenic Substance 
ITcj Used. — Greene and Ryan report that of their thirteen 
arthritic cases with menstrual abnormalities only four com- 
pletely failed to improve. W*oodhead used Progxmon B with 
success jn two males suffering from arthritis. The results were 
dramatic. From the second injection pain was reduced and 
swelling and stiffness disappeared rapidly. The second case 
x\-ns a severe one of atrophic arthritis; a man who could not 
put on his coat alone. He was given 25,000 International 
benzoate units of Progxmon B twice a week. .\t the end of the 
fii^t week he could put his coal on alone and was beginning to 
walk belter. W'oodhead warns of the danger of causing en- 
prostate gland and suggests'the administration 
ot tc.'to.'tcronc at the end of the treatment. 

estrogenic substance in the male is not totallv 
because the male normallv pos'- 
h^'u-ed ! estrogenic substance. The au&ior 

cnine Tlie ^bstance effectively in males with mi- 

. amc. The fir. t abnormal reaction appears to be in the breast 
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tissue. _ Estrogenic gynecomastia appears to occur before pros- 
tatic tissue^ is affected. In five cases in which temporary 
gynecomastia was induced in maies no prostatic symptoms 
occurred. 

Bauer has failed to observe effective results in a limited 
number of arthritic cases treated with estrogenic substance. 
In- the author’s experience it has been necessary in arthritic 
cases with severe menopausal symptoms to give even larger 
doses than those administered by Bauer to obtain results, 
both on the tnenopausal symptoms and on the arthritis. Usu- 
ally more satisfactory results are obtained with larger single 
doses, e. g., 20,000 to 30,000 R. U. every third day for nine 
days, than with the administration of 10,000 R. U. of Pro- 
gynon B every day for nine days. In fact, in our experience, 
symptoms have occasionally been aggravated by low dosage 
and effectively controlled by markedly increasing the dosage 
of estrogen administered. 

The case of M. C., a woman, first examined in July, 1937 
at the age of thirty-nine years, well illustrates the problem 
and principles of endocrine therapy in arthritis: 

Summarizing the two and one-third years of therapy, we observe that 
thyroid therapy, while effecting an elevation of the basal metabolic rate from 
minus 26 to minus 2, produced no improvement in the paUent’s arthritic state 
and a progressive menopausal syndrome developed. Ovarian extract was in- 
effective because of its inertness. Oral administration of emmenin was effec- 
tive in relieving, first, her menopausal symptoms and, subsequently, the 
arthritic state, but was ineffective for the recurrence oi the symptoms; where- 
as Progynon B (estradiol benzoate), 2,000 R. U. weekly by hypodermic, re- 
lieved both the menopausal syndrome and the arthritic pain. The effectiveness 
of hypodermic over oral administration of estrogenic substances for the re- 
currence of the symptoms is explained by the fact that the patient was now 
one year older, her menopausal state was more advanced, and her estrogenic 
deficiency state was more pronounced. 

In November, 1939, the patient again bad a recurrence of hot flashes, 
depression and arthritic pains in the knees, fingers and toes. The synthetic 
estrogenic substance, Stilbcstrol, 1 mg. every other night, was administered. 

At the end of three weeks there was a loss of weight of 3 pounds, the ar- 
thritic pains were considerably less, hot flashes were inconsequential, and the 
periods of depression were negligible. The patient is now taking StJlbestrol, 

1 mg. every third day, with excellent control of her menopausal state and 
arthritis. Whereas the patient responded to the administration of the natural 
and synthetic estrogenic substance, the administration of an inert endocrine 
preparation, ovarian extract, was inadequate. 

This case illustrates the fact that both oraily and /typf- 
dermically administered estrogenic substances are effective in 
arthritis. TWien oral administration fails to relieve symptoms, 
this does not necessarily create a negative result for endocrine 
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therapy because htpodermic administration of estrogenic sub- 
stance^s required for the more adsmnced menopat^^ age, rnth 
orSout arthritis. It further indicates that Stilbestrol a 
synthetic chemical substance possessmg estrogemc properti^, 
is fully as effecUve as the naturally occurnng homone in 
arthritis. This last obsen-ation bnngs to the forefrom the 
chemical factor in the problem of arthritis therapy, ^ench 
called attention to the fact that sex hormone, Vitanun D, and 
the bile salts are chemically related. All have in one inanner 
or another shown eudence of producting a remedial effect on 
arthritis. 

It is extremely unlikely that endocrine therapy can mate- 
rially affect or revert to normalcy gross a^itic pathologj*, 
nith the possible exception of fluid deposition in the cellular 
tissue composing the articular structures. Accordingly, the 
general principles of arthritic therapy must be carried out in 
conjunction with the use of endocrine products. 

In the menopausal patient, not every pain occurring in the 
region of an articulation is an arthritic pain, even though 
arthritic changes may be present in another region. For ex- 
ample, a patient (hi. C.) began to have pain in the articular 
areas of the posterior cervical region and the suboccipital area, 
which appeared during a progression of the menopausal symp- 
toms and with an aggravation of her presnously existing joint 
symptoms. This posterior ceivncal and suboccipital pain, 
which is commonly associated with tenderness and some limita- 
tions of neck motion, is, in the author’s opinion, neither arthri- 
tis nor arthralgia because it is a common symptom of the 
menopause and is too consistently^ relieved bv one or two 
injections of from 2,000 R. U. to 6,000 R. U. o'f Progynon B, 
an impossible feat in true arthritis or arthralgia. Furthermore' 
i-rays of the cer\'ical vertebrae are always negative in the 
menopausal, nonarthritic case. 

Wlicn estrogenic therapy is administered to patients with 
menopausal arthritis, one observes that before the arthritic 
pains arc measurably influenced the hot flashes, sweating oal- 
puations, nenmus irritability, head pressure pains and m’ental 
changes are affected before the joint symptoms show improve- 
ment. In other words, the existing estrogenic deficiency state 
mus, corrects and basic h,pootarian Sploinl “e' 
he\cd before one can affect the later occurring arthritis in the 
menopausal syndrome. Similar observations of the effect of 

rokS otlmn? 
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Arthntis and Hypothyroidism. — Hypothyroidism, more 
particularly the severer form of thyroid deficiency, myxedema, 
frequently has an etiologic role in arthritis. It appears that 
only in the more advanced jorms of thyroid deficiency is the 
mcidence of arthritis significant. 

Hartsock found that there is a seasonal variation in the 
amount of thyroid extract required, a larger amount being 
required in cold -weather. This seasonal variation of thyroid 
extract requirement is of extreme importance and far too few 
writers refer to it. Hartsock further recommends that th 3 Uoid 
extract be administered early in the day, even when the basal 
metabolic rate is well below normal. 

Hall and Monroe studied 300 patients with chrome, non- 
tuberculous arthritis with reference to their basal metabolic 
rates, action of thyroid gland therapy and results of medical 
treatment which included thyroid substance. Of these, 150 
were of the atrophic type of arthritis and 150 of the hyper- 
trophic type. Thyroid gland therapy was of permanent bene- 
ficial effect in 49.1 per cent of 115 hypertrophic cases in which 
it seemed wise to use it. In the atrophic group, definite glandu- 
lar deficiency seemed present in only a small number and there 
■was usually another explanation for the hypometabolism. 

Rawls et al. found that only 20 per cent of the patients with 
markedly active rhemnatoid arthritis showed improvement 
when administered th 3 Toid extract, -with many patients tolerat- 
ing only small doses; it was, in fact, sometimes necessary to 
discontinue therapy. Forty-one per cent of the patients with 
mixed and osteoarthritis improved following the administration 
of thyroid extract. Osteoaiibritis of the hip, spine or shoulders 
did not respond to the administration of th 3 T:oid extract. Obese 
women exhibited swelling of the arthritic joints and often 
showed excellent results from treatment -with thyroid extract. 
Rawls -was able less frequently to elevate the basal metabolic 
rate and effect improvement by administration of thyroid 
extract in the rheumatoid arthritic group. 

indications for Thyroid Therapy in Arthritis.— In our 
experience, we have found that thyroid extract is most effective 
in the treatment of arthritis when other signs of hypothyroid- 
ism can be determined. The hypothyroid symptoms are in 
many instances the so-called “minor” or “atypical” evidences 
of hypothyroidism: intolerance to cold weather, sensation of 
chilliness in a room which is comfortable to others, persistent 
subnormal temperature, tendency to recurrence of acute and 
subacute catarrhal conditions chiefly of the respiratory system 
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and lowered resistance, minor gastro-intestmal disturb^ces, 

anorexia, indigestion, flatulence, slug^ JfS^mentd 
and intestinal), constipation, var^nng degrees of mental Md 
physical lassitude, fluid retention, dryness and th^g of Ae 
?cS and body hair, thinning of the outer third *e e>e- 
bro^, diminished perspiration, drjmess of the skm and tache 
i)ulv6rhec (bv this the author means that by stroking the 
fingemafl on the skin in the direction of the venous flow a 
powdered line occurs over the region stroked; tMs has been 
found to be a most valuable phi^ical sign of the presence and 
degree of hi-pothjToidism). 

It should further be noted that even in cases of severe 
hi'pothjToidism, as myxedema, only one major sign of hypo- 
thyroidism may exist, such as secondary anemia; achlorhydria; 
infiltration of the s^, generalized or localized; and, in the 
latter state, the patient may as a matter of fact appear to be 
nephritic. 

It is a false premise to establish a diagnosis of hipo^Toid- 
ism on the basis of a low basal metabolic rate alone, even when 
of minus 30 or minus 40. It should be kept in mind that ante- 
rior pituitarj' defidenej' and hjTpoovarian cases, particularly 
the former, occasionally have basal metabolic rates within this 
low range. In such cases the tache pulverisee is absent. Thy- 
roid extract will not elei-ate the basd metabolic rate to normal 
in these cases without the development of thyrotoxic symp- 
toms, In evaluating the diagnostic importance of a basal 
metabolic rate one should always remember that the range of 
normal is wide — from 20 to 30 points. A primary anterior 
pituitary' defrdency has a secondary hypothyroid phase, but 
usually otfly a small amount of thsToid extract is required to 
control this. Anterior pituitary’ substance, orally or by hypo- 
dermic._ b the main therapeutic agent required. In oiir ^e- 
rience it b the anterior pituitary defidency case with a low 
bKal met^abolic rate which quickly develops intolerance to 
thyToid therapy, for reasons indicated. The basal metabolic 
rate IS, nevertheless, a reliable indicator of both the probably 
required dosage of thyroid extract and suffidency' of therapy 
in true hypothyroidbm. 

Ano^er me^urable indicator b the tcmpcratuTe-ehvatmg 
r^cct 0 }^ thyroid extract on the subnormal temperature ojten 
present in hypothyToidbm. A combination of th\woid extract 
and estrogenic substance b sometimes advocated in arthriUs of 

1 ?" menopausal arthritS^ 

which 15 most favorably and promptly aflected by thyroid 
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extract is one in which swelling in or about the articular tissues 
IS present. 

The menopausal syndrome frequently appears as a pseudo- 
hyperthyroid state, the complaints being a sense of fulness in 
the thyroid repon, nervousness, activation, vasomotor dis- 
turbances, palpitation and insomnia. In the initial clinical 
appraisal of the case, therefore, th3uoid extract appears to be 
contraindicated. The administration of estrogenic substance, 
however, promptly controls the pseudo-hyperthyroid state, and 
not until then is the true state apparent and the need for thy- 
roid extract evident. In the main, this type of case tolerates 
only low dosage of thyroid extract — % grain to % grain daily 
— and toleration is usually optimal when thyroid extract is 
administered in the morning. 

The most that can be said for thyroid therapy in arthritis 
is that it acts best when a frank thyroid deficiency, such as 
myxedema, coexists. In the milder hypothyroid states its 
favorable effect on the arthritis becomes less evident. Its 
general metabolic effect, however, and particularly its effect on 
improving elimination with the resultant increased physical 
and mental drive, enhances its value as a therapeutic agent in 
the general arthritic regimen in a definite group of cases. 

Dosage of Thyroid Extract. — ^The dosage of thyroid ex- 
tract quite naturally varies with the degree of the thyroid 
deficiency present. Generally, it is preferable to begin thyroid 
therapy with a dosage smaller than the estimated requirement, 
e. g., % to ^ grain daily, and, at weekly intervals, gradually 
increase the dosage to the physiologic level desired. This 
procedure is particularly valuable because many arthritic pa- 
tients are reported as having an intolerance for thyroid extract. 

In our experience this has seldom been noted when clinical 
signs and sjmiptoms of hypothyroidism coexist with arthrib's. 

Arthritis and Hypopituitary States. — ^The anterior 
pituitary is a source of growth hormone and experimental work 
has shown that growth hormone exerts a specific proliferative 
action on cartilaginous tissues of the joint structure. 

In acromegaly, which is associated with excessive growth 
hormone production, hypertrophic changes occur in the articu- 
lar surfaces. Atkinson states that in acromegalic cases “every 
bone may be abnormal in shape and appearance and all the 
bones concerned in the formation of the joint may show signs 
of rheumatoid arthritis.” IITien dealing with hypertrophic 
arthritis of acromegaly due to a hyperfunctional eosinophilic 
pituitary state, estrogenic therapy is administered in quantities 
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^.ifndenl to suppress or inhibit the pituitarj^ eosinophmc hyper- 
Son therapeutic results are obtained m aero- 

^ similar therapeutic procedure is the admmistraUoii of 
estrogenic substance in large dosage and over fended peno^ 
to depress the anterior pituitary prolan producUon and the 
abnormal quantitv found in the blood of menopausal rronien. 

It has been shown that menopausal sjTUptoms pemist wMe 
prolan is present in the blood, and that estrogen administration 
in adequate quantities is required before sjTnptoms are reheved 
and the prolan disappears. Menopausal signs recur when the 
prolan reappears in the blood after estrogenic therapy is dis- 
continued. 

Children in the pubertal ages with Frohlich’s sjmdrome, 
which is considered by some to be a defidenev’ of the anterior 
pituitary and th%Toid glands, sometimes complain of pain in 
the hip and knee regions. x-Ray examination may reveal some 
roughening of the epiphyseal areas in the femoral head or neck 
but, more commoidy, a slipped epiphj'sis is observed. The 
subjective arthritic sjTnptoms result from this nonarthritic 
pathologj*. 

Anterior pituitar)- defidendes per sc have no apparent 
primaiy relationship to arthritis. We have referred to the role 
of the anterior pituitary,' as the cause of secondaiy’ hv’pothyroid- 
ism. Its chief importance is as a cause of obesity which may 
complicate the arthritic state. 

In the majority of hypopituitary cases vre depend upon the 
oral administration of anterior pituitary extract in total dosage 
of from II 2 to 3 grains daily, given in didded doses imtnedi- 
aldy after meals. H\-popituitar>' cases generally have a 
coexisting sccondarj' hvpothjToidism, consequently th^woid 
extract is also administered in dosage which is from one fifth 
to one fourth of the total amount of anterior pituitarj- extract 
administered. The popular theory' is that orally administered 
amcrior pituilar}- extract is de\-oid of therapeutic action. Our 
clinical experience ivith orally administered anterior pituitarx’ 
extract IS to the contrarx-, and numerous accredited and clin- 
ically ci^ericnccd endocrinologists support our view that oral 
«iutninistnition is ctucncious. 

It,,. ^ therapeutic acUon from 

the antenor puuitarx- preparation, the use of Collip’s combined 

'xnlxrbxriiviilJrr commerdally axrailable as Polv- 

irtcred^i 'Tir, be admin- 

i-lcrcd in 1-cc. to 2-cc. doses two or three limes a week 
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SUMMARY 

Endocrine disorders, essentially deficiency states, are ob- 
served in a calculable, though minor, percentage of all forms 
of arthritis. The menopausal state, induced or natural, ac- 
counts for the major percentage and the hypothyroid states for 
the minor percentage of endocrine disorders present in arthritis. 
In both the degree of the hormone deficiency is the most im- 
portant factor. The specific hormonal deficiency manifesta- 
tions are the first to be affected by endocrine therapy, the 
arthritic state the last to be relieved. In a personal communi- 
cation of recent date. Hall states; “As I look back on my 
experience, I am perfectly sure that some of these patients with 
low metabolic rates who improved on thyroid were patients 
with ovarian deficiency states and not thyroid deficiency states. 
However, I do still feel that a good many patients with arthritis 
have a th3Toid deficiency and that a good many patients with 
arthralgia have myxedema.” 

I^Tiile the osseous pathologj' of arthritis is not changed by 
endocrine therapy, the patient’s metabolism and the cell and 
tissue Quid exciange is reestablished to normal level. The 
range of dosage and duration of therapy are in direct relation- 
ship to the existing hormone deficiency. 

Reference has been made to the interpretation by Maranon 
of the disturbed endocrine interrelationship in menopausal pa- 
tients with obesity and arthritis. This may be considered as 
the secondary aspect of the primary endocrine deficiency. 
Both the ch’m’cal and therapeutic phases, _ as well as the inter- 
preted pathophysiologic aspect of arthritis, must be evaluated 
to establish soimd principles for endocrine therapy in arthritis. 
Equally, certain basic principles of endocrine therapy also 
apply, namely that endocrine therapy will be effective only to 
the extent of the existing endocrine deficiency. 
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GALLBLADDER INFECTIONS AS A FACTOR IN ARTHRITIS 


Fora problems immediately present themselves in a study 
ot the possible relationship of gallbladder infection to arthritis; 
(1) Is the gallbladder a common focus of infection? (2) Is 
there proof, either e.xperimental or clinical, that removal of 
this focus is benehdd in arthritis? (3) Are there readily 
available methods for making a clinical ^agnosis of gallbladder 
infection? (4) Are there satisfactorj' nonsurgical methods of 
treating gallbladder infection? 

The Gallbladder as a Focus of Infection. — ^There is 
ample proof that infection frequently is associated vdth gall- 
bladder disease. Various vrorkers have reported positive cul- 
tures from gallbladder bile at operation in from 19 to 54 per 
cent of cases, and from the wall in from 25 to 54 per cent. 
Rchfuss and Nelson state “In a composite %devr of 2,162 
cases of cholec\-stilis studied bacteriologically following chole- 
ci'stectomies, more than 45 per cent jdelded positive cultures 
from the gallbladder wall, more than 29 per cent from the 

contents of the gallbladder In general, from this study, we 

are inclined to believe that almost one-half of the cases of 
gallbladder disease seen clinically are bacterial in origin.” 
Posith-e cultures are most frequent in acute cases and in those 
with calculi 


Bacleriologic reports have shown streptococci, staphylo- 
cocci, and colon badlli most frequenUi'-, although many other 
organisms have been reported. These may originate* in the 
mouth and upper respiratori- tract or in* the bowel. The 
schematic rcprc.'entation of Rehfuss and Nelson illustrates 
these possibilities (Fig. 201). 

It therefore seems likely that the gallbladder mav act as 
a focus of infection. .As niih other fod, there is considerable 
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controversy as to the importance of these lesions in arthritis. 
Judd and Hench® reported gallbladder infection in 5.7 per cent 
of 124 cases of chronic infectious arthritis. They believe that, 
in some cases, the cholecystitis and arthritis may bear an in- 
direct relationship, both arising from some other primary focus. 
In other cases it appears that the gallbladder may act directly 
as a focus. Experimental work has shown the presence of 
organisms capable of reproducing arthritic lesions in animals. 
A follow-up study of 46 cases of atrophic arthritis in which 
cholecystectomy had been performed showed complete relief 
of the arthritic S}nnptoms in five cases, marked improvement 
in eleven, and moderate improvement in eight — a total of 
52 per cent improved by operation. These writers conclude 



that “when definite surgical indications for cholecystectomy 
are present, it is justifiable to urge surgical intervention in the 
hope that the arthritis may be definitely benefited.” 

Other writers^'® agree that, while the incidence of gall- 
bladder disease is probably no higher in arthritis than in 
routine hospital or clinic admissions (about 5 per cent), re- 
moval of an infected gallbladder may have a beneficial effect 

on infectious arthritis. 

Dia^osis of Gallbladder Disease.— Cholecystog- 
raphy —The diagnosis of gallbladder disease has been greatly 
facilitated by the use of cholecystography, and it is 
edly justifiable to look with suspicion upon any gallbMder 
which shows jatdty visualization or disturbed emptying. How- 
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disturbed function does not necessarily mean advanced 

disease, nor does it indicate infection. ^ „rfc:nn} 

Bujary Draikage.— In our expenence transjhiodenal 

biliary drainage has been of great assistance in clanfjnng toe 
diagno'^is and also in obtaining some information regarding toe 
bacterial content of the bile. In a considerable expmence 
vrito diagnosUc biliarj^ drainage, it has been found possible by 
this procedure to clarify the diagnosis in those cases ■which 
show absent or poor visualization or suspicious stone shadows 
by oral cholecystography. About a third of these patients 
prove to have normally functioning gallbladders upon further 
study, another third give evidence of cholelithiasis, while toe 
remainder continue to fall into the class of nonfunctionmg 
gallbladders, most of which at operation show extensive chole- 
ci'stitis with or without stones.® 

The findings upon which a diagnosis of gallbladder disease 
may be made by duodenal tube are toe absence of a normal 
gallbladder fraction of bUe (B bile of Lyon), the presence of 
bile-stained mucus, pus cells or columnar epithelia, and the 
presence of calcium bilirubin pigment, cholesterol crv^tals, or 
both.* Evidence of poor function (scant or absent B bile) 
associated with signs of catarrh and exfoliation (mucus, pus, 
and epithelial cells) may be quite transient, and such cases 
may later show normal function both by tube and x-ray. These 
findings would not seem to represent sufficient disease to be 
of importance in considering focal infection. Cases ■with sug- 
gestive evidence of slonc (calcium bilirubin pigment, choles- 
terol cr>-stals or both), regardless of the degree of dysfunction 
or inflammation, must be looked upon ■with suspicion and those 
with complete nonfunction, even without evidence of calculi, 
arc undoubtedly diseased and are comnronly infected. In 
order to obtain conclusive finding it is often necessary to re- 
peat the drainage one or more times. The technic must be 
standardized and carefully followed in every instance. It 
is essential that the material be examined by an expert mteros- 
roptst. Lacking any of these qualifleations. one should not 
attempt to draw conclusions from this procedure; under these 
conditions, however, we have found biliaiy drainage to be of 
grem value m clarifying the diagnosis. 

Ttf iBfecUon by Duodenal 

Uramge.— The problem of demonstrating infection by duo- 

Sive saUsfactorv-. As stated above! ope^ 

b e on V gallbladder 

mic onlv about half as frequenUy as from the wall.® Barring 
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Other complicating factors, therefore, it seems unlikely that 
more than half of the infected c^es could be demonstrated by 
bile cultures. If one adds to this the obvious inaccuracies of 
duodenal cultures, the likelihood of correctly diagnosing biliary 
infection by duodenal drainage seems remote. Practical expe- 
rience, however, has shown that repeated pure cultures of 
pathogenic organisms may be obtained that agree with opera- 
tive cultures in a fair percentage of cases. Whipple® in 1921 
found 50 per cent agreement between duodenal and operative 
bile cultures in twenty-six cases. Hanssen and Yiurevich^® 
studied forty-eight patients both preoperatively and at opera- 
tion and found agreement of cultural findings in 54 per cent 
Contamination was present in the duodenal cultures in 46 per 
cent. Lyon^^ reported that in a “majority” of patients coming 
to operation, the surgical cultures agreed with preoperative 
drainage cultures. 

Twiss and his associates® recently have reported results of 
cultures taken by means of a special duodenal tube, the open- 
ing of which is encapsulated to prevent contamination by oral 
and upper respiratory organisms. In a series of 120 operative 
patients with biliary disease, sterile cultures were obtained in 
seventy-five cases by this means (65 per cent); seventy-four 
of these were sterile by operative culture. Positive duodenal 
cultures were obtained in twenty-eight cases, in twenty-five of 
which the same organism was found at operation. Positive 
cultures were obtained preoperatively in seventeen patients 
having sterile cultures at operation. In other words, preopera- 
tive cultural findings were confirmed at operation in 83 per cent 
of the cases. This report suggests a distinct advantage in the 
encapsulated tube method when the incidence of sterile cultures 
(63 per cent) is compared with previously reported series of 
Garbat (38 per cent), Whipple (15 per cent), and Lyon (15 
percent).® 

Interpretation of positive cultures is extremely difficult. 
Certain organisms are rarely if ever foimd in the bile at opera- 
tion. These include Micrococcus catarrhalis, Pneumococcus, 
Friedldnder’s bacillus, and Staphylococcus albus. The pres- 
ence of any of these organisms in duodenal cultures therefore 
suggests oral contamination. Mixed cultures are also uncom- 
mon in operative bile, so that the presence of multiple organ- 
isms suggests contamination. However, the presence of known 
pathogens {Streptococcus, Staphylococcus aureus. Colon 
bacillus, etc.) in pure culture in two or more drainages is 
suggestive evidence of infection. This is particularly true if 
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,he i-rav a.i ™fc™scopic suggest bffiaty 

wa=; flomQE fteelv. This vras done by introducing a sierue 
Sale into^he tube vreU above the end at vjhich xnanipulatwi^ 
had been carried out, and aspirating tbe bile slorvly so as to p 
vent regurgitation from the contaminateu area. 


T.^vBI.’E 1 


Cn.TOTES or Bnx OBTAixn) by Dcodesai Tube 

Number o{ Per cent, 
cases. 


Total number of arthritic pitienU studied. -9 

Patients shoving negative (sterile) cultures (fot pamination) 13 

Patients showing positive cultures (first exaimnation) lb 

Patients shotting obtious cpntammtions b 

Patients shotring pathogenic organisms 


45 

55 

20 

54.5 


Orpaniims. 

Cases- 

Gall- 

Gallstones present. 



(Question- 

able. 

Badllus coli (atone or comblucd). 

4 

4 ' 


1 1 

Slrtplococcus riridans ! 

1 




Staphylococcus aureus 

2 

2 


1 

Ealinonelb 

i 

i 

I 


XonhemolyUc sUcptococd 

2 


1 

1 

Total' 

to 

1 ’ 

4 

3 


Organisms were cultured from the bile in sixteen oi the 
twenty-nine cases, or 55 per cent; thirteen, or 45 per cent, had 
sterile cultures. Of the sixteen positive cultures, six were con- 
sidered to be obvious contaminations and included cultures of 
Slapkylococciis olbus, diphtheroids, ov streptococci in combina- 
tion niih one of these. There were ten cases (34.5 per cent of 
the enUre group) in which possible pathogens were found. 
These included Bacilltts colt in pure culture or in combination, 
Slrcplococais viridans, Staphylococcus aureus, nonhemolytic 
strcpiococct, and a member of the Salmonella group. In these 

vou n— loS 
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ten cases, gallstones were definitely diagnosed in four and were 
suggested by the x-ray in three more. In all ten both the 
drainage and a;-ray showed definite evidence of disease. 

^ Since it is recognized that the chief source of contamina- 
tion is from the upper respiratory and oral secretions carried 
through the stomach, it seemed probable that the absence of 
free hydrochloric acid in the fasting gastric content might bear 
a relation to duodenal cultures. Table 2 classifies the results 
in twenty-one cases in which fasting acid figures were available. 
Of the nine cases without free acid, there were six positive 
and three sterile cultures; three of the positives were obvious 
con^minations. There were twelve cases with free acid pres- 
ent in the fasting stomach. In this group there were six positive 
and six sterile cultures. Of the positives, two were obvious 
contaminations. In this small series it appears that contam- 
ination of the duodenum is more likely in achlorhydria, a find- 
ing which agrees with other pubh'shed work.^^ 

TABLE 2 


Rixation of Fasttxo Gastric Acidity to Dbodenal Cditdres 

(21 cases) 




Cultures. 


Cases. 

1 

Sterile. 

Positive. 

Contam- 

ination. 


12 

6 

6 

2 (16.6%) 

Free HCl absent 

9 

2 

6 

3 (33J%) 


Treatment. — If, after consideration of all these factors, 
it is felt that the gallbladder or biliary tract may be a focus of 
infection, what treatment is advisable? We agree with Judd 
and Hench and others that in the presence of demonstrable 
pathology, such as cholelithiasis or complete nonfunction irith 
symptoms, surgery is advisable. In those cases not showing 
definite advanced disease, however, a period of medical man- 
agement may be justified. We have used a low fat diet, 
choleretics, periodic therapeudc drainages and autogenous 
vaccines. In many instances this program has resulted in a 
return to normal function, decreased evidence of catarrhal 
exudate and subsequent negative cultures. Several authors 
have suggested mcthenamine,^^ and recent investigators have 
shown that sulfanilamide^^ is concentrated in the gallbladder. 
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Follow-up data are avaUable on only one of “ 

this series a man of thirty-five with early atrophic arthntis. 
Me the’cholecj-stogram was r^aUvely 
recurrent mfld jaundice suggested the need of 
Biliarv drainage showed e\'idence of cholangitis, and two con 
secutiTC cultures gave a pure culture of Streptococcus vindans. 
The patient was treated with graduated dos^ of an autogenous 
vaccine and periodic courses of a choleretic.* Subsequently, 
three sterile cultures were obtained on consecutive dramag^. 
Eiidence of cholangitis definitely decreased with a decrease m 
the serum bilirubin level. During a period of eighteen months 
there was definite improvement in the arthritic sjmiptoms. 


STTMMART AKD CONCLUSIONS 


1. From a study of the literature, it appears that the gall- 
bladder, if diseased, is frequently infected and therefore could 
act as a focus of infection. 

2. There are numerous reports of improvement in arthritic 
patients, especially those with atrophic arthritis, upon remo\’al 
of a diseased gallbladder. 

3. Although gallbladder disease can be infened when the 
choleci-stogram is abnormal, biliarj' drainage may he of great 
Nulue in interpreting the cholecystographic appearances. 
Biliary drainage is of value only in experienced hands. Dem- 
onstration of the presence or absence of infection b\’ biliary 
drainage is not entirely reliable, but repeated positive cultures 
of pathogens in the presence of indications of disease by x-ray 
and biliary drainage is very suggestive e\idence. * Other 
workers have shown a high percentage of agreement between 
duodenal and operative cultures. 


4. Medical treatment of biliary infection may prove effec- 
tive in some cases. Many biliary infections involve the gall- 
blMdet" wall, and it is therefore questionable whether any 
medr^ regimen is adequate for eradication of such disease. 
In those cases showing definite patholog\-. surgery- should be 
senously constdered. ’ ’ 

_ 5. In a scri^ of twenty-nine arthritics, pathogenic organ- 

-bowed dratriage and r-ray evidence of disease, stones beina 
demonstrated rn four and suspected in three more. ^ 

arth%k reported in a case of atrophic 

cholanritts oearrnr vtridans infection associated with 

• D^hnlin (Drhydr^hoLc Add). Ricdd d. Hstr,. lnc_ X«v York Oty. 
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Md endotoxins may be largely eliminated by the use of rela- 
tively avirulent strains of bacteria, as well as by the processing 
of the fracdonal preparations derived from them. 

Bactericidal Chemotlierapy versus Immunotherapy. — 
The employment of bacterial products in chronic arthritis need 
not be withheld because of the lack of a proved infectious 
agent To withhold such therapy in the drcumstances would 
be about as logical as to refuse to use gold salts in treatment 
because gold can in no manner be concerned in the causation 
of this disease. Observations and experience justify the con- 
cept that in bacterial products we have very potent agents 
affecting the chronic forms of arthritis both adversely and 
favorably, depending upon dosage. Better progress will be 
made if the subject is approached in this manner, than has 
been made in the past when every exhibition of a bacterial 
product has required justification on an etiologic and immuno- 
logic basis. 

A new field of chemotherapy with bactericidal products 
isolated from cultures of saproph 5 djc bacteria by Dubos' 
and by Hoogerheide'* is beginning to be explored. These 
substances have been purified and obtained in crystalline 
form. Some are so potent that 0.000,03 mg. when added to 
5 cc. of nutrient broth wUl prevent the growth of pneumo- 
cocci;* and 0.02 mg. when mixed with a culture of virulent 
pneumococci and injected intraperitoneally into mice has pro- 
tected them against as much as one million lethal doses of 
pneumococci.* 

The practice of using very minute doses of bacterial ex- 
tracts in the treatment of arthritis, as developed over the years 
since 1929,® may be more nearly in fine with this form of 
therapy than wirii that based on the budding of immunity, or 
of counteracting an existing hypersensitiveness. The results 
obtained from minute doses have suggested strongly that there 
may be a relationship to the methods employed for desensitiza- 
tion, but many of the phenomena encountered are not con- 
sistent with this hypothesis. 

The haunting ghost of immunologic procedure has impeded 
progress in the treatment of chrome arthritis with bacterial 
products for two reasons; 

1. The demand for “autogenous vaccines” has confused the 
technic of treatment by introducing for each individual an 
untried product about which there can be no direct knowledge 
of dosage requirements. This has done little more than add 
another variable in a procedure, the success of which depends 
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upon the delicate adjustment of dosage to the indmdual’s 

It is important to emphasize the fact that patients vdth 
arthritis react similarly to minute doses of suspensions or 
extracts of all gram-positive cocci, whefter streptococa, 
staphylococci or pneumococci. Immunologic specificity does 
not appear to enter into consideration in this form of ^eatment, 
so that a primarj' simplification of the procedure is that of 
choosing a standard preparation concerning rvhich something 
has been learned regarding dosage and reactions. 

2. Again, progress has been delayed by the reasoning that 
each dose in a course of treatment is a stepping stone to the 
watch tower of immunologic resistance which wards o5 all 
er-ils. It has become almost an axiom that if resistance is to 
be raised, dosage must be increased. This has rendered it 
practically impossible to have the physician avoid an increasing 
scale of dosage, particularly if the patient is doing well. WTien 
the patient is doing well under treatment by microdosage, an 
increase of dosage is especially to be avoided. 

Reactions and Responses. — ^The reactions of the patient 
in this method have been described fully elsewhere," and are 
recognized easily as differing from those elicited by bacterial 
to.xins or by foreign proteins. There is a definite zone of dos- 
age' in which sharp exacerbations of sjTnptoms follow the 
injections. Immediately above this zonal range, the reactions 
become less pronounced, are increasingly delayed and \mgue, 
and, with higher dosage, fail to appear. This constitutes a 
paradoxic phenomenon for which no explanation is available. 
.•\s another means of differentiating this procedure from that 
commonly used in therapy with bacterial raccines, it may be 
slated that these larger doses, administered without erddent 
reaction, arc yet verx* much smaller than those usuallv u'^ed 
in prophylactic treatment. 

A minute dose, for example, may be followed bv a sharo 
exacerbation of the arthritic sxTuptoms in a patient, vet one 
hundred times this amount may be administered to the same 
p-aticnt without xdsible effect. The latter dose is aboveXt 
.ai^unt to which the patient reacts, and appears, even upon 
repetition, neither to harm nor to benefit the patient In direct 
contrast, the hundredth part of this dose, which was followed 
bv an exacerbation of sr-mptoms. upon repeUtion is rirnSv 

The importOTcc «t ,he tel-mmed ransidmtion now ap- 
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pears evident. If dosage is reduced to an amount below that 
to which the -patient reacts, ordinarily an amount is determined 
which is followed by prompt alleviation of symptoms. The 
patient now enters an euphoric state^ which may last for five, 
seven, or more days. A relapse terminates this euphoria, but 
repetition 0/ the former dose again typically provides relief. 
This procedure may be repeated time after time. If the pa- 
tient is kept constantly in this euphoric state, general improve- 
ment occurs. Only after considerable repetition of the dosage 
providing these periods of relief does their length tend to 
shorten. This is the sole indication for increasing an estab- 
lished satisfactory dosage. 

Technic of Treatment with Microdosage. — ^The details 
of the methods with microdosage of bacterial suspensions,^ 
and with soluble fractions of bacteria,® are similar. Unfor- 
tunately there is no method of estimating the dosage which is 
likely to be the most effective in a given individual, so that it is 
necessary to resort to clinical trial and analysis. 

With bacterial suspensions, Crowe^ recommends a starting 
dose of one-tenth of a million bacteria. This amount he finds 
usually produces some very definite effect upon the patient, 
and permits of an analysis of symptoms so that the dosage 
can be adjusted upward or downward as seems warranted. He 
finds that a convenient range of concentration of the vaccines 
is as follows; 500,000, 50,000, 500, and 50 bacteria respec- 
tively per cubic centimeter. The range of dosage usually re- 
quired in treatment is between 10 (only) and 1,000,000 
bacteria. 

With the soluble fractions of bacteria, it appears more desir- 
able to begin with trial doses of the weakest dilutions, and to 
raise the dosage tenfold at intervals of four or five days untn 
some reaction is noted, after which the dose should be adjusted 
just below the amount producing it. If intermediate dos^ 
are chosen at the beginning, they are frequently too large and 
their effects may persist for several weeks, rendering it difficult 
to appraise the symptoms appearing after subsequent dosw. 

Analyzing the Results from Trial Infections. — Briefly, there 
are four conditions which may arise following a trial injectiw. 

1. No change — the patient remains in statfis quo. This 
indicates that the dosage has been too small. 

2. Improvement may occur, beginning within a few hours 
after the injection. Pain, stiffness and swelling^ become l^s. 
There is a definite feeling of well-being. The interpretation 
here is that the dosage has been correct, or nearly so. 
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3. The joints may become -Horse within the 

four hours. Pain, swehing and stiffness are aggrar'ated. pere 
may also be transient flashes of pai? in joints not prernously 
involved. This is refened to as the focal reaction, and indi- 
cates that the dosage has been too large, _ _ 

4. The patient may become worse. This is a general reac- 
tion, with such symptoms as lassitude, drowsiness, ine^a, 
general aching and malaise, headache, anorexia, and possibly 
a slight rise of temperature. In this instance the dosage has 
been very much too large. 

The procedure to be followed with subsequent dosage in 
each instance may be summarized; 


Trial jnjccUon 
Xo.I 
rtsultsin 

Wilh trial 
mjtcUon 
No.n 


No change Improxttnent Focal reaction General reaction 


Increase 

dosage 


Maintain 

dosage 


Reduce dos- 
age 


Reduce dosage 
drastically 


WTiile it is impossible to adopt a rule-of-thumb schedule of 
dosage, its trend may be indicated in a little more detail 
(Table 1). 

T.\BLE I 

Tre-vd or MicKODOsacE ik .ARTHBrns 


Trial 

injec- 

tion 

No. 

Patient 1. 

Patient 2. 

Patient 3. 

Patient 4. 

Dos- 

Reac- 

Dos- 

Reac- 

Dos- 

Reac- 

Doi- 

Reac- 


age. 

tion. 

age. 

tioit. 

age. 

tioD. 

age. 

tion. 

1 ! 

X 

0 

lOr 

i/2 

lOOi 

i f/2 

lOOOx 


u 

lOs 

I 0 

lOi I 

1 i/6 

lOi to 

1 f/5 ^ 

10s to 


m 

lOOi 

0 

lOt 

i/4 

50x 

X to 


50i 
O.Js to 

1 g f/3 
f/l 

IV 

1000a 

\/i 

ISa 

V"i 

5x 

X to 

f/0.5 

ifi 

0.5s 
0.1s to 

i/6 


1 






0.3s 


tinn^nn ^ Trial.-If, after a trial injec- 

inte’rl^nl nl ^ increased tenfold after an 

In^er^a\ ol four to seven days. It may have to be increased 
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in tl^ manner several times before improvement, a focal 
reaction or a general reaction results. That amount of the 
bacterial product which is followed by improvement is a work- 
ing dose and is not far removed from the optimal one for the 
patient. It should be repeated after five to seven days, when 
one is sure that the interval of improvement has terminated. 

Indications for Increasing the Dosage. — The period of im- 
provement after the second dose may be several days longer 
than was that following the first dose. This may be due to 
cimulative action. The intervals between doses will be deter- 
mined by the length of these periods of improvement. Dosage 
is increased only when, on established constant dosage, the 
periods of improvement become shorter. This is the only 
criterion for increasing dosage in a patient who has been doing 
well, and success with this method of treatment depends very 
largely upon its strict observance. 

Significance of Focal and General Reactions. — K very mild 
focal reaction following an injection is not of much moment, 
but one in which the aggravated symptoms last more than ten 
or twelve hours must be regarded as severe enough to warrant 
reduction of the dosage. The more severe focal reactions may 
last three or four days, and a reduction to one-tenth the dosage 
exciting them is desirable. A reduction of 50 per cent is 
usually sufficient in the milder focal reactions. 

The appearance of the symptoms- of a general reaction is 
alwaj^ to be regarded as of more serious consequence, not only 
because it may harm the patient but also because its effects 
may last for several weeks and interfere with the interpreta- 
tion of the symptoms following subsequent injections. One 
one-hundredth of the amount exciting it may be injected after 
seven days. A second such reduction may be required before 
dosage is lowered to an amount approaching the patient’s needs. 

The symptoms of the general reaction are not as outstand- 
ing as those of the focal reaction, and the patient may not 
mention them. Unless these are brought out by direct ques- 
tioning, failure in treatment from overdosage will result. 

Adjusting the Dosage to Stated Interoals between Treat 
ments. — If weekly intervals are used in treatment, the ideal 
dosage of the bacterial product is the smallest amount which 
will be followed by a period of relief lasting seven or more days. 
This amount is repeated week after week until it fails to be 
followed by seven days of relief. This is indicated by a recur- 
rence of sj-mptoms just before the patient is due for the next 
injection of the course. The occurrence of this relapse is the 
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cue for increasing an eslabUshed dosage The hmomt 0 Ae 
Screase mav be safety set at SO pet cent incremen^. H the 
first increase does not reestablish the {oraer penod of 
ment, another may be undertaken at the tune of the next in- 

^ These increases to maintain the periods of improvement 
become necessary at varjdng intervals in different patients. As 
die patient improves gradually throng the months of treat- 
ment, the intervals between injections may usually be ^ in- 
creased, so that ten, fourteen, twenty-one, or even twenty^ight 
das-s come to be used. With this improvement relapse phases 
no longer appear, as the effects of individual doses are dis- 
sipated. Cessation of treatment at this stage is followed by 
an actual rcactiration of the arthritis, usually at the end of 
two or three months. Because of this it has become the estab- 
lished practice to continue the treatments at intervals of 
iwenty-one to twenty-eight days for at least a year after it is 
reasonably certain that the arthritis has become inactive, 
Stumnaiy. — Theoretical considerations and a practical 
method of emplopng microdosage of bacterial products in the 
treatment of Tronic arthritis have been presented. 
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CLINIC OF DR. WILLIAM I. WESTCOTT 

Frou the Department of Rheumatoid Diseases of the 
Abington Memorial Hospital, Abincton, Pennsylvania 


SPECIAL therapeutic AGENTS IN ARTHRITIS 


Attitude of Patieut aud PiiysiciaiL— The convicaon 
that nothing can be done for the chronic arthritic seems to have 
been accepted by a great many members of the medical profes- 
sion and the public generally. This impression has arisen 
probably from sever^ causes, among them the unknoivn 
etiology, the chronidty of the disease, and the attitude of the 
patient himself. 

The chronidty of atropiuc and hypertrophic arthritis has 
contributed to the hopeless attitude so frequently adopted. The 
management of arthritis requires an infinite amount of patience 
and understanding of each individual patient and his problems, 
as well as a great deal of time and attention to apparently 
insignificant details on the part of the physician called upon 
to solve one of these problems. 

The attitude oj the patient toward his disease has contrib- 
uted in no small amount toward fostering this hopeless attitude. 
The average arthritic, during the early stages of his disease, is 
endowed with a minimum of expectation, and a maximum of 
suspicion. 


The Basis of Treatment in Arthritis.— Before attempt- 
ing Ae treatment of arthritis, a dear picture of the various 
mamfestations of the disease is necessary. 

Bearing in mmd die widespread nature of the process 
constituting arthritis, it is not logical to expect the adminis- 
tration of any single therapeutic agent to effect a cure. If it 
can be proved that there is a single etiologic agent whik per- 
s^ts long enough to be attacked, then it is logical to expect 
someone to discover a single agent that will reverse the process. 
Apparently such proof is not at hand, so that, at present 

srci. (otr" " 
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The Multiplicity of “Cures.” — ^Numerous agents have 
been hailed as being specifics in arthritis, and many are adver- 
tised and sold imder the claim of giving great benefit in most 
cases of the disease. Hardly a day passes without the appear- 
ance in the physician’s mail of advertisements for some new 
drug, or some detail man smiles his way into the ofBce with 
samples “to try on a few of your worst cases." Carefully 
chosen excerpts from physidans’ articles are presented, dis- 
torting the context of the original. Unfortunatdy, the benefit 
from the vast majority of such products goes to the manu- 
facturers, not to the arthritic patients. 

Difficulties in Evaluation of Results from Therapeutic 
Agents, — ^There are several difficulties encountered in the 
critical evaluation of results in a series of cases used to test 
the value of any therapeutic agent, most of the difficulties 
arising from the unpredictable nature of the arthritic process. 
These factors must be given due consideration in judging the 
value of the agent under observation. 

The first of these is the frequency with which remission 
occurs in the course of the disease, regardless of treatment or 
lack of treatment. It is characteristic, and it is utterly impos- 
sible to predict in any given case at any given time whether 
the next week will mark the beginning of an exacerbation or a 
renussiou. Consequently, it is a great temptation to credit 
the latest type of treatment with having produced the remis- 
sion. Long follow-up periods are, therefore, necessary before 
it can be accurately said that anything more than a natural 
remission has occurred. 

The second item to remember is the fact that, in many 
reports, patients were started on an entirely different regimen 
than that to which they were accustomed, at the same time they 
started on the agent to be tested. Then, at the end of the 
study, it is not possible to determine which produced the 
results. 

The third item is the elasticity of the word "cure” as fre- 
quently used. Some concrete measure of improvement must 
be used, as size of joints, sedimentation rate, and range of 
motion. 

The fourth item is the matter of controls. This has been, 
for a long time, the great criticism of many persons justly 
skeptical of published reports. Probably exact control in any 
series of arthritic cases is impossible, but certainly nothing 
can be proved by testing arbitrarily the first twenty-five or 
fifty patients admitted to the clinic, regardless of type, pres- 
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ence of complications, activity or stage of 
disease; nevertheless, several reports have been based on pust 
such series. Neither does treating every other pabent m a 
series ivith the agent to be tested and the others vrith an inert 
solution constitute adequate control.^ Such procedures disre- 
gard the ^’aIiable causes and unpredictable nature of the dis- 
ease, as well as the possibility of including in Ae series patimts 
whose disease had ad\^ced to the stage of invalidism, where 
no agent can logically be expected to produce any benefit.^ 
Probabty the nearest approach to adequate control lies m 
proper selection. Patients to be given any treatment which is 
being studied critically should be obserx’cd while on a constant 
regimen for a period of at least four months, given the material 
to be tested while hept as nearly as possible on the same pro- 
gram, and then followed up for a period of two years. Devia- 
tion from the program as originally set up during this two-year 
period should be noted. In selecting patients for a test of this 
sort, care should be exercised to see that only the tiqie of dis- 
ease to be studied, and only those patients in whom the disease 
process appears to be reversible, are included in the series. 
This management of control is probably stiU not perfect, but 
under the circumstances it is the best that can be done. 


THERAPEUTIC AGENTS EMPLOYED IN ARTHRITIS 


Any spedal agent for the control of arthritis that remains 
popular after a ten-year period of trial is deserving of spedal 
attention. Seldom does an agent last that long. However, 
gold salts have survived that period, and seem to grow increas- 
ingly popular. 

Gold Salts.— Since Forestier’s work in France several 
years ago, gold has been enjoving increasing popularity in 
Europe. In the past six years, it has become a rather popular 
agent m the United States, and numerous reports have an- 
peared pro and con. ^ 


There are several preparations of gold that have been used 
m this country', sope for intramuscular and some for inira- 

to”be Apparently the intramuscular route is 

A®, because_ reactions seem to be fewer and the 

exults as good ^ obtained by the intravenous route The 

dSm mentioned illyo- 

Therrmal he ^°hanoUB and Parmanil. 

there maj be mmor difierences in toxidty' and therapeutic 
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effects, but for discussion they may be conveniently considered 
as a group. 

Opinion is_ divided regarding the value of gold salts for 
pierapeusis, with perhaps a slight majority of reports favoring 
it. A great many reports are indefinite as to diagnosis of the 
typK of ar&ritis treated, some neglect to mention the length 
of time patients were treated, and some lacked adequate con- 
trol. Men such as Key, Stone and Snyder are of the opinion 
that gold is a valuable therapeutic agent for atrophic arthritis. 
Key^ says: “It is our opinion that gold therapy has definitely 
ameliorated the course of the disease in the majority of our 
patients with atrophic arthritis in whom it has been given a fair 
trial, and this is tme regardless of the duration of the disease.” 
On the other hand, results of Thompson, Wyatt and Hicks® 
were “disappointing.” 

Recently Ellman and Lawrence® performed an interesting 
experiment in an attempt to solve the problem of controls and 
establish some criterion for measuring improvement. They 
treated three groups of twenty patients each, one with sterile 
oil, one with small doses (maximal dose 100 mg.), and one 
with large doses (maximal dose 200 mg.) of gold. Results 
are given in Table 1. 

TABLE 1 


Resvlts from Goin Therapy, Expressed ix Per Cent 



Large doses 
of gold. 

Small doses 
of gold. 

Sterile oil. 

Cured 

50 

30 

5 

Improved 

45 

60 

65 

Not improved 

5 

10 

30 

Joint swelling reduced. . . 
Sedimentation rate re- 

81 

! 79 

16 

duced to normal 

74 

40 

15 


Ten times as many patients were cured by large doses of 
gold as by the control dose of oil, and six times as many hy 
small doses of gold. This is definitely a step in the right 
direcrion in the matter of controls, but is by no means perf^t. 
It is an attempt also to establish some criteria by which im- 
provement can be measured, rather than being content with the 
vague terms “cured,” “greatly improved,” and the like so often 
encountered. 

So far, no reports have been found in the hterature ot any 
series of cases treated with gold that have quite met the 
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Standards of controls as previously set forA. A seriK of 

being treated at the Abington Hospi^ Dispensary 
in -wbicb the attempt is being made to set up adequate contro 
as n^rly as possible. As yet it is too early m the studies to 
draw J.y definite conclusions, but there is notably en- 
thusiasm^ on the part of the patients and phj^iaans than 

existed at the beginning of study. , . . ^ . , , , 

Reactions . — ^Unfortunately the administration of gold pits 
is fraught with danger-, reactions are numerous and someto^ 
rather severe, with even an ocpsional death. Some ot _tne 
toxic reactions reported are dizainep, headache, voimting, 
diarrhea, abdominal pain, stomatitis, jaundice, erythema, 
herpes, albuminuria, exfoliative dematitis,_ purpura haemor- 
rhagica, agranuloryhosis and aplastic anemia. 

This is indeed a formidable array of reactions, and properly 
mates one hesitate to subject patients to such hazards without 
some assurance that they will probably derive some benefit 
from the treatment. 

Once a reaction has occurred, treatment is purely symp- 
tomatic. Obviously the best method is prevention but, so far, 
no successful methods of preventing reactions have been re- 
ported, except the use of caution in the selection of patients 
and extreme watchfulness while they are undergoing therapy, so 
that the drug may be stopped at the first sign of reaction. 

Before starting anyone on gold, it is the practice in tlus 
clinic, besides gixdng a careful physical examination, to see 
that each patient has the following laboratory work done: 
routine urine examination, complete blood count, nonprotein 
nitrogen test, some test of liver function, and of renal function, 
platelet count, and determination of the sedimentation rate. 
Each week before the patient is given his injection of gold he 
is given at least a routine urine e.xamination and white blood 
count, and a hemoglobin determination is made; in addition, 
his mouth and his skin are examined and a careful inquiry is 
made for sjTuptoms of any reactions. Eveiy^ three or four 
wee^ a nonprotein nitrogen estimation and platelet count are 
made. At the first sign of reaction, treatment is stopped for 
about a month and then resumed cautiously in smaller doses 
tor skin reactions have been reported as occurring as much as 
SLX weeks after ri^tment. Fewer immediate reactions, such as 
flushing and giddiness, will be encountered if the patient is 
^■en his miection lymg down and required to remain in that 
posiuon for ten minutes afterwards. 

Contrawdtcatwns.— Vernons with definite hepatic and renal 

WL. 14 — 105 
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disease (80 per cent of gold is excreted through the kidneys), 
eczema, colitis, or a history of purpura shoidd not be given 
gold therapy. 

Sulfur. ^This agent seems to have about run its course and 
IS apparently headed_ rapidly for oblivion. The Council on 
Phairoacy and Chemistry of the American Medical Associa- 
tiOD; ^ in a critical review of the literature on sulfur, concluded 
that it is of very questionable value: "It would seem to be 
of great significance that not one of the leading arthritic 
clinics of the United States has adopted the use of sulfur in 
the treatment of arthritis, so far as can be determined.” 

Bee y enom. — ^The infrequency of rheumatism among bee- 
keepers is often mentioned in works devoted to the trade of 
raising bees, although no one seems actually to have made a 
scientific study of the matter. However, this method of 
therapy has captured the fancy of the public, and many a 
patient has “just heard of someone who was cured of arthri- 
tis by bee stings.” But reports of the use of bee venom in 
the literature have been disappointing — ^many investigators 
stopped using it because it was so disagreeable to patients, and 
still produced no noteworthy effects. Some investigators used 
one of the various products for intradermal injection, and some 
used actual stings of bees. Results were equally bad in both 
cases. 

Recently Ainlay"' used bee venom intradennally over 
affected joints, and noted that beneficial effects were obtained 
mostly in the extra-articular mam’festations of the disease, 
such as “muscular rheumatism, sciatica, lumbago, and neu- 
ritis.” He concluded that the benefit was due to vascular 
dilation, and states that “it may be considered as having an 
effect similar to heafand massage, except that the effect is more 
lasting.” It should be noted, however, that in this series of 
thirty-seven patients, there was no selection or control at- 
tempted — “they were unselected and represent the patients as 
they came to our clinic.” And further, agreeing with Pember- 
ton that “arthritis is not entirely a disease of joints” . . . careful 
consideration was given to diet, vitamin intake, rest, and free- 
dom from worry and exposure — ^measures which in themselves 
are sufficient to produce remission of symptoms in a large 
proportion of arthritics, without the addition of bee venom or 
any other agent. _ 

However, bee venom may have a place m a well-rounueo 
program for some patients, if it is used widi the conviction that 
it is a counterirritant and probably nothing else. 
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ChaRlmoogra OU.— This remedy has not ^ 

deal of popnlarity, probably because of the co^derable pam 
incident to the injection and the jrequenc>’ (5 
abscess formation at the site of injection, together , 

poor results. There are several reports \vhich condemn its 
use. However, Stanley'’ is of the opinion that rehef of ^nnp- 
toms may be produced by its use. He proposed two hj^o^^es 
to account for its efficam-. (1) bactericidal potency', ^d (,2) 
influence on retention of calcium. Regarding these hj^poto- 
eses, it should be noted that (1) nobody has proved that 
arthritis is a bacterial disease and (2) there is no disturbance 
in calcium metabolism in the circulating blood in arthritis. 

Sulfaiulamide. — ^There seem to be no favorable reporte 
concerning the use of sulfanflamide in the treatment of atrophic 
and hi'pertrophic arthritis. Bauer and Coggeshall® conclude 
that “the agent responsible for rheumatoid arthritis is not sus- 
ceptible to this tj'pe of therapy.” It has been used at &e 
.Abington Hospital in a few scattered cases suspected of being 
gonorrheal in origin, without any appreciable eSect. However, 
if the patient is seen early, while the gonococcus is stiU active, 
sulfanilamide is probably the treatment of choice. But such 
cases are not seen very frequently. 

Artificial Jaundice. — Several dinidans have noted inde- 
pendently that the spontaneous development of jaundice in' 
arthritic patients produces a definite remission of joint synnp- 
toms. Attempts have been made to reproduce this egect by 
deliberatdy producing jaundice in arthritic patients by' various 
methods. Hench*' attempted to produce this efi'ect by giving 
bile salts by mouth, sj'nthetic bile salts by stomach tube, and 
transfusion of jaundiced blood; he even induced jaundice in 
one_ patient by the use of toluylenediamine. In none of these 
patients was any marked relief of sj'mptoms produced. 
Thon^son and Wy'att,” however, found that a combination of 
bilimbm and bile salts given intravenously according to their 
technic helped materially in allemating symptoms in atrophic 
^ntis, although neither agent alone produced the same egect. 

I he mtroducUon of bile salts by iontophoresis was tried on 
several atrophic arthritics at Abington Hospital, but failed to 
produce any egect further than a local hj'peremia at the site of 
admiiustraPon. 

These mvestigations open another very' interestine field 

^ difierence between spontane- 
aUeiS T. ? jaundice produced by the methods so far 
tempted. Perhaps an agent, if found, that will produce a 
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jaundice similar to the spontaneous type, will change the pres- 
ent concept of tte treatment of arthritis; at any rate, this 
subject is deserving of considerably more study. 

Vitamin D. — Massive doses of Vitamin D have recently 
been used in the treatment of arthritis. Bauer and Abram^= 
made a most excellent study of this method of therapy in a 
group of eighteen arthritics, using Drisdol and crystalline 
Vitamin D in propylene glycol administered in milk. This 
study is especially significant in that they chose “only those 
patients whose climcal course has been known for months or 
years on a constant regimen prior to the institution of any so- 
called therapy.” Results were evaluated from subjective and 
laboratory data, and the conclusion reached that “the adminis- 
tration of Vitamin D in rheumatoid arthritis is of little or no 
value in altering the course of the disease. The general effects 
of the larger doses do not appear significantly different from 
those observed with the usual therapeutic dose, and do not 
justify the expense or dangers involved.” 

On the other hand, Snyder and Squires*® published a prelim- 
inary report on the use of “activated ergosterol prepared by 
the Whittier method, a form of high dosage vitamin D,” in 
twenty-three cases of chronic arthritis, of which eight were 
atrophic, eight hypertrophic and seven mixed or borderline 
‘cases. They selected their patients from a group that had been 
under treatment at their clinic for two or three years, and had 
been uninterruptedly on treatment for at least four months. 
They concluded that the “administration of this drug has bene- 
fited the great majority of these patients in varying degrees.” 
Snyder contends that there is a vast difference between Vitamin 
D prepared by the Whittier method and the other Vitamin D 
products prepared by ultraviolet radiation of ergosterol and 
subsequent extraction of the vitamin by means of alcohol. It 
is claimed for the Whittier method that, while much less of the 
finished product is obtained from a pven amount of ergosterol, 
it is a much “purer” product, which is less toxic and more bene- 
ficial. . . 

Hence, while these two reports are dealing with Vitamin D 
in high-dosage forms, they are actually dealing with two dif- 
ferent products. VTiether or not, in the final analysis, these 
products will prove of value remains to be seen. 

COMMENT 

Before the term “specific” can be accurately applied to any 
therapeutic agent, that agent must produce regular, clinical 
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improvement in most patients treated "with it. None of the 
S6ven special agents discussed has met that requirement, 
judging from the data available at present. Some of them are 
worth}^ of further study, but the remainder do not seem to be. 
But since 80 per cent of arthritics can be handled satisfactoiBy 
by treatment along broad general lines directed at underljdng 
disturbed phj'siologic processes, the general use of products 
which are often dangerous, and which are not definitely proved 
to be of value, does not seem to be justified. Their use, there- 
fore, should be restricted to researdi clinics where they can be 
properly studied and evaluated, and undesirable effects 
guarded against. 
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CLINIC OF DR. BEN T, BELL 
Abington A'Iemobial Hospital 


THE PREVENTION AND CORRECTION OF DEFORMITIES 
IN ARTHRITIS 


Prevention throngli Proper Splinting,— The subject of 
prevention and correction of arthritic deformities is of interest 
not only to the orthopedic surgeon who usually is consulted 
when deformity has become evident, but is of great importance 
to the general practitioner as well. The family physician, who 
treats most cases in the early stage, is in position to prevent 
deformity by the simple procedure of proper spUnting. Pr^ 
vention cannot therefore be overemphasized as splinting is 
easily done and is almost always successful. On the other 
hand, deformity, once established, is most difficult to correct; 
it leads to much time loss, expense and discomfort and never 
lields as good a joint as can be obtained by splinting. HTien 
one considers the neglected patient wbo, for want of plaster of 
Paris forearm or leg splint, has developed deformities rendering 
both hands useless and flexion deformities with perhaps sub- 
luxation of the knee joints, the importance of prevention is 
obtious. The orthopedist, working to correct such a condition, 
may require two or three years, utilizing measures from wedge 
casts to the difficult operation of arthroplasty. The patient 
suffers unnecessarily and much money is spent — all for the 
want of an ounce of prevention. And again we must point out 
that the corrected case never secures as good a result as the 
one in which defonniri’ was prevented. 

Tpes of tohritic Deformity .—The two chief forms of 
chronic arthritis, namely atrophic and hypertrophic, differ 
broadly in that the atrophic form is essentiaUy injianmatorv in 
nature rrhereas the hypertrophic form is degenerative. Still’s 
dise^e IS a form of atrophic arthritis which occurs in child- 
nood* 


Airophic Form More Apt to Cause Dcjormities.—Tht 
atrophic form is much more likely to result in deformitv than 

W3S 
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lie h3T*®*'^ropiic form; hence it is in this form that prevention 
is most necessary. Fortunately the immobilization which is 
necessary to prevent deformity is a most valuable form of local 
treatment in all t 5 Tpes of inflammatory arthritis, ranging from 
a mild atrophic to a frank septic arthritis. The fear is often 
expressed that immobilization will result is a stiff joint. Move- 
nient. in an inflamed joint is much more likely to result in a 
stiff joint as movement aggravates the inflammatory processes 
which are the cause of adhesions, both intra- and periarticular, 
destruction of cartilage, and ankylosis. Children with normal 
joints of the foot and knee immobilized for two years in plaster 
of Paris hip spicas in the treatment of tuberculosis of ^e hip 
joint do not form adhesions in the normal joints, which are 
usually none the worse for the prolonged immobilization. 
Splinting makes the patient much more comfortable, and 
swelh’ng, effusions, heat and pain subside. Tom'c spasm of the 
muscles stops and the entire part is put at rest. 

As the inflammatory process quiets down, the original cast 
is bivalved and may be removed for physical therapy in the 
form of heat. Then massage of muscles may be instituted, in- 
creasing gradually through muscle setting to active exercise 
and finally weight bearing. During this period treatment, as 
considered elsewhere in this symposium, should be employed 
as indicated in the particular case. As the patient improves 
and the need for immobilization becomes less, splinting may be 
gradually discontinued. The use of splints to prevent de- 
formity is most necessary at night as the patient is apt to 
lie in the positions of flexion deformities when asleep; hence 
night splints are continued while there is any tendency to 
deformity. 

Causes of Flexion Deformity. — The common practice of 
siding in a chair during convalescence is a source of many 
deformities in arthritis. The position assumed when sitting 
relaxed with the hands in the lap in a chair is the typical de- 
formity of arthritis. The spine, hips, knees, feet, elbows and 
wrists are flexed. The shoulders are rotated internally and 
adducted and the forearm is pronated. A chair is therefore a 
poor place for the arthritic to rest. Back and knee rests in bed 
are also common causes of flexion deformities. 

The patient with active atrophic arthritis should therefore 
be kept in a fracture bed (mattress supported by light boards 
so that there is no sagging). A back rest must not be used ff 
there is involvement of the spine, hips, or shoulders; instep, 
the entire bed may be tilted by raising the head of the bed. 
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Light plaster splin^ or bivalved casts, as indicated, are used 

PosSionIn Vhicli Joints Should Be Splinted.— The 
position in which the rarious joints should be supported is of 
importance as cases are not infrequently seen in they have 
been splinted in poor positions. The spine should be supported 
in extension as the deformity ^umed is flcHon m bom 
atrophic spondylitis and spondylitis ankylopoetica. m muo 
cases the fracture bed with no pillow may suffice. In the more 
severe cases a biralved bod}’’ cast in extension is indicated. In- 
volvement of the cemcal spine is treated by the use of the 
posterior plaster shell, including the head and neck. In all 
cases of spondylitis a well-fitted body cast or celluloid jacket 
in extension should be worn for a long period after the acute 
process has subsided, as progressive k}’phosis and ankylosis 
are verj' common. In the cervical spine a jur}’ mast wiA 
occiput and chin-brace is necessary. As soon as the artlintic 
process is sufficiently quiescent, muscle setting of the erector 
spinae mass (contraction of muscles without moving joints) 
should be done five minutes every hour to preserve the muscle 
power of the spinal extensors. Later, when tolerated, active 
extension exercises of the spine are indicated. In the case of 
the spine, prevention is particularly important as many cases 
progress to bony ankylosis, which makes correction impossible. 
Spinal deformity in fieaon not only results in orthopedic dis- 
abihties but interferes with proper thoracic expansion and 
causes a general visceroptosis. 

Arthritis of the temporomandibular joint is best splinted by 
the use of an elastic strap passing under the chin and attached 
to a cloth skull-cap. A diet which does not require mastication 
is prescribed and e.xercises of muscle setting, followed by 
active exercises cis the process subsides. 

^ The shoulder joint should be supported in 80° abduction, 
135 external rotation, and the abductors and external rotators 
^erased as indicated. The cffioms are supported in 135° 
flexion and midrotation of the forearm, with pronation and 
bireps e-xeroses; the mr/rts, in 135° extension (dorsiflexion) 
rnm the fingers and thumb semiflexed and the thumb in oppo- 
sibon (posmon ass^ed by normal hand in graspmg a rnffinder 
flexUnH The function of the wris{ dorsi- 

cStHcpA ^ ^°^,extensors of the fingers should be 

exercised, pe sphnUng of the joints of the upper extremity 

roS: Sis? ^ plaste?%linTwlS^a 

b o^-piece of vrood to prevent rotaPon and supported by sand- 
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_ The hip joint is splinted at 180° extension and 20° abduc- 
tion in midrotation. This may be accomplished by means of 
a Buck’s extemion or a plaster cast from the gluteal fold to the 
toes, or a spimt with a wooden cross-bar imder the ankle to 
prevent rotation. If a Buck’s extension is used, the traction 
should be attached well above the knee in order to avoid 
stretching the knee joint. The abductor and extensor muscle 
of the hip should be exercised. The hnee and foot are sup- 
ported with the above type of splint, the knee being held in 
180° extension and the foot in 90° dorsiflexion. The quadri- 
ceps in arthritis of the knee and the dorsi- and plantar flexors 
of the foot should be exercised. 

In the above, the muscles specifically mentioned to be 
exercised are those which combat the usual deformity of the 
part. All muscles should be exercised as much as possible 
without exciting the arthritic process. This is important m 
even the severely damaged joints, as muscle power is essential 
to joint fimction and can only be preserved by use. In the case 
with marked muscle atrophy there is insufficient power to work 
a normal joint. The mildest exercises consist of muscle setting, 
gradually increasing through assisted active exercises in which 
the part is moved by the patient assisted by the nurse; free 
active movement of the part follows, and finally, weight bearing. 

Pathologdc Factors in Correction of Deformities. — To 
xmderstand the methods of correction of deformity a knowl- 
edge of the pathology is essential. An outhne of the pathology 
follows: 

Atrophic Arthritis {Rheumatoid, Proliferative or Chronic Polyarthritis ). — 
The pathologic process is fundamentally inflammatory. Round-cell infiltra- 
tion of the synovial membrane is followed by proliferation of granulation 
tissue along tie margins of the articular cartilage. This tissue forms a thin 
layer or paimus which grows out over the cartilage. The cartilage under the 
pannus is absorbed. Vascular granulation tissue forms in the marrow of the 
epiphyses, e.Ttending up to the articular cartHagc which may be destroyed. 

The changes in the articular cartilage may progress to destruction of the 
cartilage, with replacement by bone and bony ankylosis resulting. In the 
less severe cases, adhesions of the cartilage or synovia occur, resulting in 
fibrous ankylosis or limitation of motion by intra-articutar adhesions. The 
joint capsule thickens due to fibrous tissue formation with the usual tendenc>’ 
of scar tissue to contract, thus further limiting motion. The changes in the 
musculature of the joint consist of atrophy and, if the joint is allowed to lie 
in malposition during the disease process, contractures occur in the flesed 
muscles while continued stretching of opposing muscles results in we^ening 
of the extensors. For example: In the knee, persistent flexion results in con- 
tractures of the capsule and hamstrings. The patella becomes fixed, and the 
quadriceps is weakened by stretching and works at a mechanical disadvantage. 

Then the fixed patella is unable to oppose the hamstrings. Hence dislocation 
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ocaus Among the contiactmes ^vWdi occur in the pmnrticulax 

are conttadures ■ of the vessels and nerves. Old cases of ” 

tincture of the knee may have sufficient contract^ of the 

to render any attempt at rapid extension very dangerous. Paraljsjs or oh 

struction of the blood supply may result 

Hypcrtroffiic (Osteoarthrita or Degeneratwe ArJ/OTlu).— This ^ funda 
mentally a degenetadve process rather than an inflammatorj- one. D^er^ 
ti%t changes occur in the marpns of the arUcular cartilagK which are followed 
by osteophj-te formations. In the senfle forms, arteriosderosH and long- 
continued wear and tear are factors. Continued mechanical injury, such as 
temilnnar tears, joint mice, postural strain, mahlignmenl following fracture 
or intia-aiticular fracture, distortion of the femoral head due to Perthes 
disease, or slipped epiphj-$es, are important causes oi this type of osleoatthnUs. 
Needless to say in these tipes of traumatic origin, due to or complicated by 
tom semilunar cartilages, joint mice, or hypertropbied viHi which may block 
the joint, the loose body or tom cartilage should be removed. The occurrence 
of arthritic changes in the knee secondary to a tom semilunar carlBage is a 
strong argument for the removal of all such tom cartflages. Mixed forms oi 
arthritis occur in which rheumatoid and osteoarthiitic changes are present in 


the same case. 

Changes in the articular cartilage consist of thinning of the cartilage and 
fibrillar degeneration. Fibrous tissue replacement may occur. The cartilage 
in the weight-bearing areas of the joint may disappear, the exposed bone be- 
coming eburaated. In the peripheral portions of the articular cartilage and 
the perichondrium, proliferation occurs forming osteophytes. Osteophytic 
formation may limit movement of the joint; however, complete ankylosis dots 
not occur. Hjpertrophy of the synovial vflU occurs in the later stages. Poly- 
poid processes of the hypertrophied villi or detached vilU may cause locking 
or pain by being caught between the articular surfaces. The capsule and peri- 
articular structures are litUe aBected. 

Chronic sdUous arthritis usually occurs in women that are “fair, fat and 
forti'." The knees show an b.vpeitropby of the synovial vfllL Some cases 
progress to osteoarthritis. 


Active Inflammatory Processes Contraindicate Cor- 
rective Procednres.— Proceeding to the consideration of the 
correction of deformity it must be stressed that no measure of 
correction may be employed in the presence of active inflam- 
mator>' processes in the joint. It is readily seen therefore that 
the arthntic joint of traumatic origin is more suitable for cor- 
rection than the rheumatoid joint, 

several weeks before 
manipulation and repeated 

cned corrective measures, weak- 

^ ^'^^It up by massage, muscle setting and 
exmnes. Surgery- upon the jomt structures or periarticular 
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tissues results in a local reaction and some adhesion formation. 
The muscles must be sufficiently powerful to move the joint 
after obstructions are removed surgically. 

Measures to Correct Deformity and Restore Function. 
— The following measures are useful in the correction of de- 
formity and restoration of function in the arthritic joint. 
These measures may be used singly or in combination: 

Repeated gentle manipulation, active exercises and splints 
are effective measures in the mildest cases. The active exer- 
cises should consist of forceful contractions of the muscles 
which tend to correct the deformity present. The exercises 
are done five minutes every hour. Manipulation should be 
done gently at least once daily. The splints should be changed 
every time a gain is made to retain the gain. 

Manipulation under general anesthesia is a dangerous pro- 
cedure in rheumatoid cases. It is of value chiefly in joints 
which have limited movement due to periarticular adhesions 
following acute trauma. Hypertrophic arthritis with limita- 
tion of motion due to osteophytes is not aided by manipulation. 
One may fracture the osteophyte and produce a loose body in 
the joint. An occasional case may be benefited by manipula- 
tion but, as a rule, deformity may be corrected more safely by 
means of wedge-casts. 

Wedge-casts are of value in the correction of deformities 
of the joints of the extremities. Description of this method 
as applied to the knee joint will illustrate the method: A cir- 
cular plaster cast is applied from the groin to the toes. When 
the plaster is sufficiently hardened, it is cut through trans- 
versely 2 inches above the knee joint, except for the most 
anterior 2 inches of circumference. This portion is left to act 
as a hinge. A cast spreader is used to spread the cast poste- 
riorly, thus extending the knee. The gain in extension is re- 
tained by insertion of a wedge of wood between the edges of 
the cut cast. The block is retained in position by a layer of 
cotton sheet wadding covered by a thin layer of plaster. The 
size of the wooden wedge is increased about every five days. 
This measure is very valuable as serious deformities may be 
corrected and, if used judidously, no harm should be done. 

The operation of tendon lengthening and capsulotomy 
(release of contractures in the joint capsule by incision) are of 
value in cases in which the knee has subluxated. In Still’s dis- 
ease the age of the patient makes the conservation of the ep- 
iphyses imperative and the deformity is such that a trial of 
wedge casts demonstrates that further wedging will result m 
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complete dislocation. In this type of case operative cmr^tion 
of the sublusation is indicated. Often suA J 

be partially corrected at the time of operation owing to contoc- 
tur^ of the blood vessels and nerves. The conecUon is com- 



followed by wedging to correct the deformity. 

Synovectomy, the operation of removal of the sjmovial 
membrane, is chieSy of use in the knee joint. In quiescent 
cases of arthritis of the knee which have stopped processing 
under conservative treatment, synovectomy is of aid in those 
cases in which a chronic h^Tiertrophic synovitis is the out- 
standing pathology. The joint space shordd be well preserved 
and a fair range of movement present. The quadriceps must 
not be greatly weakened and the patella movable. Any flemon 
deformity should be corrected by wedge casts before operation. 
Removal of the thickened synovia accomplishes the following: 


1. Remox'al of an Impediment to quadriceps action. 

Z. Relief of pain due to iiritation of nen-e endings in that portion of 
the ijTiom removed. 

3. Posable removal of a focus of infection, as cases have been reported 
in which, following synovectomy, other involved joints have been 
improved. 


Sjmovectomy is of most value in the case of traumatic 
etiologjc The operation is of value in carefully selected cases 
of atrophic arthritis. Performed in atrophic cases which are 
active, the arthritic process may be aggravated so that the pa- 
tient is more harmed than helped. 

Resection of the patella is of %mlue in cases of arthritis in 
which movement of the patella is limited and the chief source 
of paiit. This is a development of the work of Brooke in 
i^o\’al of the patella in the treatment of fractures of this bone. 
This operation may be combined with other operations as 
sv-novectomy. Removal of the patella, which is fixed, allows 
OTtter quadriceps action and, in selected cases, is of value 
Here again, as m all surgerj' upon arthritic joints, the case that 
on^n, as localized osteoarthritis following a 
fracture of the patella, is most smtable for this operation 
Chalotomy (exi^ion of osteophytes) is of \mlue in some 
arthritis in which the osteophvtes form 
a definite block to movement. Pain mav be les-^ened in casp<; 

motion. The range of mouon is usually not much increased 
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by cheilotomy, but may be aided by cheilotomy supplemented 
with wedge casts. 

Arthroplasty (surgical construction of a new joint) is of 
value in selected cases. Ankylosis of both hips, knees, or 
elbows require that an arthroplasty be done upon one joint. In 
bilateral Mkylosis, it is advisable, especially in the weight- 
bearing joints, to leave one joint ankylosed for stability and 
perform an arthroplasty upon the more favorable joint to allow 
motion. Arthroplasties are satisfactory in the knee, hip and 
finger joints. The motion of the elbow can be restored by 
either exdsion of the joint or arthroplasty. In cases where 
only one weight-bearing joint is badly damaged, as a rule 
arthrodesis (surgically produced bony ankylosis) is most satis- 
factory. Arthrodesis results in a painless, stable extremity. 

In h5'pertrophic arthritis of he hip joint, malum coxae 
senilis, the Smith-Petersen acetabuloplasty (resection of the 
anterior acetabular rim and joint capsule) is of value in re- 
lieving pain. 

Arthrodesis (removal of the articular surfaces so that bony 
surfaces fuse together or, in the extra-articular operation, 
bridging the joint with a graft) is valuable in monarticular 
cases in which a stiff, painless joint is preferable to linuted 
movement with pain. It is particularly useful in the weight- 
bearing joints where stability is more essential. Bilateral or 
adjacent joint involvement is a contraindication. The sub- 
astragalar joint, ankle, knee, hip, sacro-iliac, spine, shoulder 
and wrist are all well adapted to arthrodesis. Deformity is 
corrected at the time of operation by removal of suitable 
wedges of bone, the joint being fused in the position of max- 
imum function for an ankylosed joint. 

Osteotomy (surgical fracture of a bone and replacement of 
the fracture is a more favorable position) is of value in cor- 
recting cases of bony ankylosis in deformed position. Oste- 
otomy through or below the intertrochanteric area of the hip 
is particularly useful. In some cases partial displacement 
medially of the distal fragment, so that when union occurs 
between the fragments a ledge is formed which bears weight 
through the lower acetabular rim and the shaft of the femur, 
aids greatly in relieving pain. This procedure is advocated by 
Mchlurray in cases of malum coxae senih’s. 

Conclusions. — ^In conclusion, the importance of preven- 
tion of deformity cannot be overemphasized.^ In atrophic 
arthritis, in conjunction with the indicated medical treatment, 
immobilization while the condition is acute and splinting to 
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prevent defonnitj'’ will make the patient much more com- 
fortable, allay the inflammation, aid in arresting the progress of 
the disease, and definitely prevent defo^mtJ^ The corrective 
measures outlined are all of value in properly selected cases. 
Indeed, the case of deformity which cannot be helped is un- 
usual. 
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ATE School of Medicine, UNTVERsmr of Pennsylvania 


RECONSTRUCTIVE SURGERY IN CHRONIC RHEUMATOID 
ARTHRmeS* 


Many patients presenting themselves at the Arthritic . 
Clinic of the Abington Memorial Hospital faB in the group of 
those Tvho, due to lack of proper supervision, have der^loped 
deformities -which eventually lead to further damage of the 
involved'joints and in some cases -wheel-chair crippl^om. In 
light of present knowledge of the treatment of arthritis, espe- 
cially the chronic rheumatoid type, there is little excuse for 
the development of joint deformity when the case is seen m its 
early stagey, hlimh of the defoftnity encountered in advanced! 
stages can be prm’ented by simple measures, such as proper] 
positions of bed rest, plaster shells and supervised exercisesj 
The care of rheumatoid cases is primarily a medical prob- 
lem, but when certain deformities occur it is uhporlaTittBat the 
responsibility' of managing the patient’s recovery be shared 
by an orthopedist. Contractures of joints may be sometimes 
entirely corrected by plaslcr shells (Fig. 202) and proper 
positions of rest m bed -without the use ^ pillows. There are 
cases, however, in which deformity' has progressed to the extent 
that reconstructive surgical measures to the joint should be 
utilized. 

Orthopedic and surgical measures should be preceded by a 
thorough study of the arthritic patient, and an “equilibrium” 
should usually be established by* means of bed rest. 

Important groups of muscles may at times be developed 
to advantage by means of muscle-setting exercises in order to 
lay the groundwork for the planned corrective surgery'. 


* Acknowlrfcment is nude to Dr. Ralph Pemberton for pennission to use 
OSes iron) hu ward lemct m the Abington Memorial Hospital. 
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Indications for Operation. — The patient who has been 
confined to a wheel chair or bed for a period of years is a 
sociologic problem to his family and many times to the com- 
munity. Often the disease has been “burned out” for years, 
the patient is free from pain and is perfectlyTomforTable in a 
bed or chair, but is stiU unable to walk or perhaps to feed 
himself. His disabilities are due to joint damage, which the 
healing processes of the body have been unable to repair. Such 



X 

Fig. 202.— Complete shell ; bottom— bali shell. 


cases call for sound judgment on the part of the surgeon be- 
cause multiple joint involvement is the situation usually pre- 
senting. This being the case, several operations may be 
deemed necessary before the patient can become a useful 
individual. Such individuals should not be operated upon 
until the disease has been arrested for a period of sLv months 
to a year. The sedimenlaMoJi rate should be within normal 
limits. These patients are always poor surgical risks because 
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thev have been inactive for years. The indmdual 

should be penniUetrto decide whether or not he 

the risk of surgerj^ or continue in his usual han^Mpprf 

fashion hlany operative procedures may be employed but the 

one selected should be chosen on the basis of 

changes in the afiected joint and the appraisal of the patient 

as an operative risk. , , . . , „ 

It is ve n^ impi irtan L.that su A involve4-joints be not com- 
pletely immobilized and that, if surges is resorted to, this 
measure be undertaken before the cartilage is destroyed. 


SYNOVECTOMY 


Hjiierplasia of the s>mo\ial membrane is a common feature 
in chronic rheumatoid arthritis. Thickening and hj'pertrophy 
of the simomal membrane may persist even after the disease 
has become inactive and may be a cause of disability' in the 
involved joints. This membrane may be thickened and thrown 
in folds, bringing about mechanical interference with normal 
joint function. A chronic eSusion may be present and the 
scarred and thickened membrane may prevent normal drain- 
age or the interchange of joint fluids. 

If the knee is involved, tenderness will be evident in the 
region of the infrapatelTar fat pad,-mth pain and restriction of 
motion upon attempt to completdy e.Ttend the knee. a:-Ray 
examination should be made to determine whether or not the 
pathology' is chiefly confined to the soft tissue, and to ascertain 
the amount of damage that has occurred in the articular car- 
tilage. ViTen the usual supportive measures have been tried 
with unsatisfactory results and the persistent pathology' is 
essentially confined to the synovialis, synovectomy may be 
resorted to. Synovectomy must be performed cautiously, and 
only in selected cases, by one experienced in this field. With- 
out such selecti\-e prerautions, this procedure may result in 
fu^er limitation of joint motion and the occurrence of more 
pain and disabilitv. 


tourniquet is applied to the thigh to facilitate 
bnee joint is opened by an internal peri- 
patellar incision, which extends from the uppermost limit of 
the ^oint canty to the anterior tibial tubercle. Contents of 
^e ymnt are evamated and the dissection of the sv'novial 
membrane begun from above downwards. Separation of the 

cl(^^ comrfetdi^of recesses are more difficult to 

mpletely of the inflamed membrane, but persistence 
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with knife and scissors wiD enable this to be done. Often 
pannus_ will be found extending over the cartilaginous surfaces 
and this should be scraped away. If the patellar surface is 
greatly eroded, the^ entire patella may be removed to avoid 
subsequent traumatic arthritis, and it is usually best to remove 
the infrapatellar fat pad. At times an extension into the pop- 
liteal space may be present, the so-called Baker’s cyst. This 
should be removed entirely by posterior incision as it will be 
found that the lining membrane and contents are similar to 
that of the joint itself. 

After the dissection is completed, the tourniquet should be 
loosened and any active bleeders coagulated. It is not neces- 
sary to stop all oozing. The incision through the muscle and 
ligamentary layers is then closed by a r unn ing suture of 
chromic catgut and the skin by a lock stitch of the same mate- 
rial. Voluminous pressure dressing is then applied to the knee 
and a posterior molded spUnt from fold of the buttock down 
to the Achilles tendon. This splint is kept* in place for a week, 
during the early period of the healing of the wound itself, and 
is then removed to permit early active motion. Much depends 
on the patient beginning to move the knee as early as possible 
to prevent formation of adhesions. Some patients will fail to 
cooperate and it will be necessary in two or three weeks to | 
the knees forcibly under pentothal sodium or gas anesthesia 
to break up the early adhesions before they consolidate. In 
this period physiotherapy in the form of baking and massage 
will do much to shorten the convalescent period and improve 
the muscle tone. Weight-bearing may begin in from two to 
six weeks. No patient in this series has failed to get less than 
90-degree flexion and in some the range of motion is entirely 
normd. 

The following case illustrates indications for the afore- 
mentioned procedure: 


Case L — ^Mr. J. P., aged fifty-three, was admitted to the Arthritic ClWc 
suffering from chronic rheumatoid arthritis of eight years’ duration, involsT^ 
the knees, hands, shoulders and ankles. A thorough medical checkup rt%'ealed 
secondary anemia (Class HI), gingivitis, chronic prostaUUs and intesU^ 
stasis. The patient was placed in bed on a balanced medical program for M 
months. At the end of this time the arthritis had subsided in his ban^, 
shoulders and ankles, but he was stiH unable to walk without fulness in the 
knees and recurrence of pain. x-Ray examination of the knees showed litUe 
damage to cartilage but marked thickening in the soft parts. Bilateral syn- 
ovectomy was performed under spinal anesthesia. _ 

Jlesul/s. This patient has been ambulatory for nineteen months smee the 

operation, with complete range of motion in both knees; no pain or discom- 
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fort is present in the knees, and some difiicnlty with the right ankle has been 
cared for with proper shoes. 
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F.E. 203._A, Showing «»re of chronic pulmonary osteoarthropathj 

B, Knee before s>'novectomy. 
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jaws, elbows, knees and ankles. She came to the Aithritic Clinic in a wheel 
chair six months after onset Studies revealed Type IV gingivitis with In- 
fected teeth; diseased tonsils; anemia, and endocervidtis, with possible mallg- 
nancy (which was later ruled out by means of a cervical biopsy) ; marl'Pfl 
malnutrition, gastro-intestinal dysfunction with constipation; knees distended 
with fluid, and great pain when standing. *-Ray of knees showed no car- 
tilage damage. The patient was in the medical ward for ten months, during 
which time the above factors were cared for and several transfusions were 
given. Preliminary musde training exercises over a period of two to three 
months were followed by bilatera] synovectomy on both knees under spinal 
anesthesia. 

Results . — Quadriceps femora were developed so that patient could com- 
pletely extend both legs without any subluiation of the knees. After dis- 
charge the patient could not return to hospital for proper supervision. Her 
husband lost his position and the patient refused to eat; she could not sleep 
because of worry. She returned to the hospital for six months following 
flareup of arthritis with swelling of right knee. Attack subsided and patient 
is now home, fourteen months after the operation, under supervision of family 
doctor; she is able to walk and the arthritis is arrested. 

CAPSULOPLASTY 

Constant flexion of the knees to the extent of 20 to 30 
degrees usually leads to life in a wheel-chair. There is not 
only contraction of the capsule in such joints, but also marked 
wasting and contracture of muscle structures, iliotibial band 
and biceps tendon. The knee should be examined by x-ray 
for evidence of damage to cartilage. tVhen little damage isl 
present, posterior capsuloplasty may be considered. The endj 
result of such procedures should be complete extension of the 
part with its normal range of motion. 

Technic of Posterior Capsuloplasty.— The skin prepara- 
tion is started the day before the operation. Anesthesia as 
indicated, usually spinal. Tourniquet applied to the thigh. 
Incision 12 to IS cm. in length over the lateral side of the knee. 
Iliotibial band and biceps tendon exposed. The iliotibial band 
cut transversely, approximately 2 inches above the joint inter- 
val. The external popliteal nerve is identified and retracted 
from the operative field. The biceps tendon is freed from the 
point of insertion upward 4 or 5 inches. The tendon is split 
for a distance of about 2 inches and the two portions divided 
at different levels and turned back, leaving them in a manner 
in which the two ends are later united effecting a tendon 
lengthening of about 2 inches. Incision made through the cap- 
sule at this point, opening the posterior compartment of the 
joint. Capsule stripped upward from the posterior surface 
of the femur. Outer head of the gastrocnemius separated and 
subperiosteal dissection continued several inches upward above 
the knee joint and toward the midline of the femur. 
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point continuoJs with the dissection 

nac^pd through the wound posteriorly to the femur to ser\e 
L a retractor. Knee acutely flexed \newing &e postenor cap- 
fular spie wide open. Knee k then straight^ed by ge^e 
manipulation, resulting in stretdung the soft parts Md break- 
ing whatever adhesions might be within the ]omt. Tourniquet 
is now removed, Weeding controlled. Wounds closed, ends of 



Fig. 203.~Left kn«e after capsuloplasty. Right knee before capsuloplasty. 


the biceps tendon approximated as above mentioned. Knee is 
fixed in extended position by the application of plaster cast 
from the toes to^ the groin. This cast is bitWved immediately. 
This is substantially the operation developed b}' Wilson. 

Synovectomy and Posterior Capsuloplasty. — ^It is some- 
times necessary to perform a synovectomy and a posterior 
rapsuloplasty on the same joint in order to restore proper 
funcPon to that joint. The following case will illustrate: 


Case in.— Mrs. F. G., aged bad arthritis for eight vtais Prior 

, a Clinic, the teeth and toX 
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for ^0 ye^ The hands and shoulders became quiescent. Despite the use 
of placer ^ells she was unable to fully extend the knees or to walk without 
marked pain and swelling in the knees. 

In such cases, with marked contraction of the joint capsule, capsuloplasty 
13 indicated. Posterior capsuloplasty was therefore performed on the left 
knee and, six months later, synovectomy was performed on the left knee and 
a capsuloplasty was done to the right knee. 

Results. At present, six months following the last operation, the patient 
IS able to walk without the use of crutches; has complete range of motion In 
both knees and much of the swelling In the right synovialis has disappeared; 
stni has some slight pain upon pressure in the right infrapatellar region. 


In the following case the results were unfavorable: 

Case TV. — M., aged thirty-three, had acute atrophic arthritis for ei^t 
years with active involvement of the hands and hips and swelling of the right 



Fig. 206. — Case IV. Before capsuloplasty. 


knee, with a permanent knee flexion of 135 and morion of 45 degrees. Jfedrcal 
studies revealed two infected teeth (with Tj-pe II gingivitis), diseased tonsil 
stumps, chronic prostatitis and some dysfunction of the gastro-intestinal tract. 
The above factors were properly cared for over a period of fourteen months. 
The sedimentation rate was 10 mm. in one hour at the time of the right cap- 
suloplasty, and the arthritis in the hands, hips and right knee was considered 
to be quiescent; but the permanent flexion of the right kmee remained and 
the patient was lorced to use a cane. A right capsuloplasty was performed 
under spinal anesthesia in the usual manner. Four days following the op- 
erative procedure the patient developed surgical erysipelas. Numerous trans- 
fusions, sulfanilamide, erysipelas serum and r-ray treatments were used to no 
avail. Death occurred nine days after the operation as a result of the de- 
velopment of acute parenchymatous nephritis. Five days following the sur- 
gical erysipelas, cultures were taken from the operative field and were found 
to be negative for the e^sipelas organism, and cultures from the surgical field 
were found to be negative upon autopsy. 
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NEED FOR PROPER FOLLOW-UP SYSTEM 

It is most important that a careful follovr-rq)^ sj^tem bei 
established so that any subsequent arthritic activity may be\ 
seen early and controlled. The psj'chologic^ect on a patient 
enabled to walk bv an operation after bemg bedridden for 
months is marked ^d may act as a stimulus for furtter bet- 
terment. T^e increase in actimt}' made possible by 'the cor- 
rection of the disability encourages the patiept to_£ersist in a 
regimen enabling him to reach a higher level of general health. 

SUMMARY 

1. All patients should be thoroughly studied and essential 
medical measures carried out before resorting to surgerj\ 

2. Conservative measmes, such as splinting, corrective and 
musde-setting exercises, ^oiild be utilized prior to surgery^. 

3. Sjmovectomy or capsuloplasty are indicated only after 

conseix'ative measures have failed to bring about complete 
restoration of joint function. ' 

.4. Synovectomy and posterior capsuloplasty, together with 
other selected surgical measures, are of great importance in the 
reconstructive program of patients crippled bv the end results 
of arthritis. 

5. Critical surgical judgment must be exercised in the 
selection of the specific measure to be utilized to fit the pre- 
senting pathology and deformity found in the involved joints. 

6. Surgery is contraindicated while active arthritis is pres- 
ent in the imtilved joint. 

7. Successful results are obtained onlv by close cooperation 
of the surgeon and internisL 
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the diagnosis and treatment of low back pain 


The subject of low back pain is ratber complicated by 
reason of the fact that pathologic change in My of the struc- 
tures in the lower part of the back — bones, joints, hgamems, 
muscles, or nerves — may be the cause, either singly or in 
bination, of pain in this region. Many cases present multiple 


causes. 

It is the purpose of this paper to try to outline the present 
status of low back pain. There have been recent advances in 
the past few years which have done much to clarify this dif- 
ficult subject. The diagnostic use of novocaine, as developed 
by Stein^er, is of definite aid. Novocaine as a therapeutic 
agent, as advocated by Leriche, helps some patients surpris- 
ingly. The work of Freiberg on spasm of the pvTiformis 
muscle, of Ober on the contractures of the iliotibial band and 
abductor fasciae, and of Heyman on strain and contractures of 
the gluteus maidmus, have helped to darify the causes and 
added methods of treatment. Herniation of the nudeus pul- 
posus and hypertrophic scars of the ligamenta flava are now 
well established causes of some cases of the sciatic syndrome. 

■^y Is the Lower Part of the Back So Susceptible to 
Strain? — Several reasons may be dted in answer to this 
question. 


The assumption of the upright posture by man, with result- 
ing acute angulation between the sacrum and the lumbar spine, 
is gener^y dted as a predisposing cause. The frequency of 
anatomic anomalies in this area is obdous in any series of 
x-ray^ of this area. The fact that two long levers, either the 
the entire ^me or the lower extremity, may exert severe forces 
upon the low back is also eddent. Perhaps the commonest 
cause IS the insuffidency' of the low back musculature in 
modem man. Sedentary occupations, or manual occupations 
m which the worker remains seated all day, together with poor 
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habits of postare, result in a back which is barely compensating. 
A strain of lifting or a fall, an excessive increase in weight or 
even increased weight-bearing, will increase the load so that 
tte symptoms of strain or more serious injury result. An 
illness resulting in further loss of muscle power may be the 
cause of insufficimcy of ^e muscles and strain. In the back 
subjected to continued mild strain, chronic irritation increases 
the changes which appear as osteoarthritis in later life. 

A knowledge of the anatomy of the lower part of the back is 
essential to an imderstanding of this subject. As the length of 
this article is limited, the reader is advised to refer to a 
standard text, or better, to an atlas of anatomy. 

DIAGNOSTIC PROCEDURES 

Dia^ostic Use of Novocaine. — ^The diagnostic use of 
novocaine, as described by Steindler, has demonstrated that in 
many cases of low back pain with sciatic radiation the sciatic 
pain is referred from an irritated focus in the low back. The 
starting point, referred to as a “trigger point” by Steindler, is 
the point of origin of a reflex passing over the posterior primary 
division of the spinal nerve and the sciatic pain is a referred 
pain. In the use of this test the following points must be 
satisfled; 

1. Irritation of the trigger point by the hypodermic needle aggravates 

the local and sdaUc pain. 

2. Injection of this point with 1 per cent novocaine relieves the local 

and the sciatic pain. 

3. The leg signs becomes negative. 

Steindler’s “trigger points” are listed as follows, according 
to the structure suffering strain: 

1 . Sacrospinalh syndrome, medial to posterior superior or inferior iliac 

spines. 

2. Lumbosacral syndrome, over lumbosacral junction between spinous 

processes of the fifth lumbar and the first sacral vertebrae. 

3. Gluleal syndrome, over the origin of the gluteus maaimus just lateral 

to the most posterior iliac crest. 

4. Transversosacral syndrome, at the anomalous articulation of the 

sacralized transverse process. 

5. Tensor fasciae lalae syndrome, at the lateral border of the iliotibial 

band, usually accompanied by a positive Ober’s sign. 

6. Myofascial syndrome, vague tenderness along the sacrosplnalls muscle 

and its fascial sheath. 

Ober’s Test and Other Procedures.— The work of Hey- 
man Ober, Freiberg and others demonstrates another mech- 
anism of sciatic pain. Ober described a sdatic syndrome in 
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which the abductor or lateral hip fasciae are wntracted and 
the sdatica is relieved by surgical release of the contractoe. 

The patient is tender over the posterior pordon of Ae ihohbial 
band. The contracture is best demonstoted by 

The patient lies upon the sound side j^pmg the 
neath flexed knee vrith both hands, thus holding the underaeato 
hip in full flexion. The upper or involved thi^ is relaxed and, 
wi^ the knee flexed to a right angle, is lifted mto a position of 
moderate abduction, the thigh being kept in the coronal plane. 
.Although relaxed, the thigh remains in abduction m cases vath 
contractures. In the normal case, the knee can touch the ex- 
amining table. 

Freiberg, in cases of sciatic sjmdrome rvith^ tenderness 
over the insertion of the pjTifonnis muscle and limitation of 
straight leg raising, has secured relief by sectioning the tendon 
of the pjTiformis muscle. Others have used novocaine injec- 
tions of the pyriformis and secured relief. Hejunan’s pro- 
cedure of subperiosteal stripping of the area of the posterior 
superior iliac spine produces rdaxation of a portion of the 
gluteus maximus. This procedure may be us^ in cases not 
\-ielding to consetv'ative measures in which there is definite 
tenderness and pain of the origin of the gluteus maximus and 
a positive Steindler’s test. 

The above procedures of Ober, Freiberg, Hejunan, and the 
use of novocaine and the strapping of the sacro-iliacs with 
adhesive tape, have all one common point: relaxation of the 
gluteal n:usculature. It is well to remember, however, that 
patients relieved by such measures are not cured. Further 
treatment to correct postural defect, improve the musculature 
and restore and preser^-e full range of motion is essential. 

The above investigators have established another mechan- 
ism of sdatica; spasm or contracture of the gluteal or under- 
lying musailature. This spasm may be due to fatigue 
myofasdtis, or irritative lesions, either mechanical or inflam- 
matoiv^, of the sacro-iliac }oint or its ligaments to which a 
large portion of the gluteal musculature is attached. 

General Physipal Examination.— The dinical examina- 
Uon of a paUent^th low back pain must be thorough. The 
history should be mvesUgated for the following points: 

^ '^“1^ or chronic, is common in somi occupa- 

the lower lumbar and lumbosacral areas, while when apDlied 
toough Je extremity lever, the sacro-fliac arel i SS 

nquiry should be made regarding duration of previous attacks. 



TTie Site oj patn, and the type, constancy and radiation are all 
important. The relation to exercise and rest is noted. Arthritic 
patients usu^y have some involvement in other areas. Stiff- 
ness on arising, aggravation by changes of weather, and in- 
volvement of a considerable section of the spine are also 
suggestive of arthritis. Low back pain may be a symptom in 
genito-urinary, gynecologic and neurologic conditions; hence 
th^e systems should be investigated. The colon may refer 
pain to the back. Indeed, the body as a whole must be con- 
sidered, as general disorders of nutrition or anemia may cause 
muscular insufficiency sufficient to cause back strain. Neuras- 
thenia should be watched for and, if present, treated. S3Tnp- 
toms suggesting focal infection in the various systems are 
queried. Foot fatigue is usually present in postural cases. 

Examination of the Back. — ^The physical examination 
should be of the entire body. The essential points in examina- 
tion for low back pain follow: 

Posture is important, as any postural defect must be cor- 
rected. The following defects are very common and are a 
cause of strain: Flat feet, either of the anterior or main arches, 
or both; inequality in the length of the extremities; lumbar 
lordosis, or loss of the normal lumbar curve; relaxation of the 
belly wall; and the presence of a lateral curvature or scoliosis. 

The range of active motion of the spine should be noted, 
both standing and sitting. In strain of the sacro-Uiac areas, 
the range of motion is improved with the patient sitting while 
limitation of lumbar movement is unchanged. Movements pro- 
ducing pain and at the angle at which pain occurs are noted. 

The gait of the patient, his freedom of movement in getting 
down and up from a chair, in climbing on and off an examining 
table, and in dressing and undressing, should be noted, par- 
ticularly in the traumatic case complicated by litigation. Dur- 
ing the above acts the patient, if mahngering, may forget to act 
his part 

Palpation of the back is done with the patient lying upon 
the examining table. Tenderness or muscle spasm is noted. 
Palpation must be thoroughly done, investigating espedally 
the spines and interspinous h'gaments, and sacro-iliac, lumbo- 
sacral and coccygeal areas. The course of the spinal nerves 
along the outer border of the sacrospinalis musculature is care- 
fully palpated. Rectal palpation notes tenderness or other 
palpable abnormality of the coccyx, sacrum, sacrococcy^al 
joint, sacro-iliac joints and sacrotuberous ligaments. The 
usual abdominal examination is done. 
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The lower extremities are examined, the range of 
in hips, knees and jeet and the rc/iexex being ^oted H to 
is referred sciatic pain, sensation should be noted also. BacE 
strain may be due to restricted movement of the hip or 
muscle weakness. 

Speoai, Tests. — ^In examination of the low back many 
special tests are used, a brief description of which foU^: 

Goldthoaites’ sign consists of straight leg raising. The pa- 
tient lies upon his back and the thigh is flexed to 90°, the 
knee being fully extended. This sign is also spoken of as 
Lasagne’s sign. Lasegue described flexion of the hip to 90° 
after which the knee was extended. In straight leg raising the 
following structures are put under tension: The sciatic ner\m, 
which in cases with the sciatic sjTidrome causes pain in the 
first part of straight leg raising. As the hip is flexed the ham- 
string and then the gluteal muscles are tensed. Further flexion 
results in pull through the hamstrings \ia their origin on the 
ischial tuberosity' and the sacrotuberous ligaments upon the 
posterior long sacro-iliac ligaments and joint capsule. The 
last part of flexion rotates the ilium and exerts a shearing strain 
on the sacro-iliac joint. The lumbosacral area is little aflected 
by this test save in extreme flexion. 

Gacushn’s sign involves a sinular mechanism save that the 
iliuni is rotated in the opposite direction. The thigh and the 
knee are flexed against the abdomen and the opposite hip is 
hyperextended. This maneuver is useful, as the sdatic nerve 
is not stretched. 

Laguere’s sign is also of use. The patient lies upon his 
back, the knee is flexed and the hip flexed and abducted. The 
e^nuner then presses down upon the opposite anterior supe- 
rior fliac spine and on the knee. The adductors of the hip are 
put under teiaion, and the ihac portion of the sacro-iliac joint 
is forad a^nst the sacral surface. This sign is of Afalue in 
that the joint is put under strain without pulling uoon the 
saatic nerve and gluteal structures. 

Compression of the iliac crests produces pressure upon the 
saerwhae jomts without disturbing the lumbosacral. 

standing also throws strain upon the sacro-iliac 

areas, 

_ ObcT^ssign h^ been described in the discussion of mechan 
isms for the production of sdatica. mechan- 

The lumbopcral and lumbar areas can be examined bv 
if wouemenf without straining the sacroiliac 
areas by the following method: The patient liS 
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fwth hips and knees flexed acutely; with the examiner grasping 
the ankles with one hand and the knees with the other, the 
lumbar spine can be put through all movements save extension. 

In very acute cases, full examination may be impossible 
and an accurate diagnosis cannot be made until the condition 
subsides somewhat. Rest in a fracture bed with bilateral 
Buck’s extension, heat and analgesics usually relieve the condi- 
tion in a few days so that a more accurate diagnosis can be 
made. 

The diagnostic use of novocaine has been outlined above. 
This procedure is of defimte diagnostic value and should be 
used in most cases of strain. 

Radiographic E xaTniu ation. — The a:-ray is an essential 
aid. Many bone lesions, such as fractures, neoplasms, both 
primary and secondary, neurotrophic lesions (Charcot), dis- 
locations, osteomyelitis, tuberculosis, congenital anomalies, 
ankylosing spondylitis and osteoarthritis, present very char- 
acteristic a;-ray appearances. The sacro-iliac areas should be 
.r-rayed stereoscopicaUy. The lumbosacral and lumbar areas 
are usually best shown in anteroposterior and lateral views, 
and the articiflar facets of the lumbosacral area in obUque 
views. The lumbosacral angle shoifld be noted, for, when 
increased, it suggests postural strain. Cases of strain usually 
show no other positive a:-ray findings. Condensation of bone 
along the sacro-iliac joints suggests arthritis. A decrease in the 
height of an intervertebral disk is suggestive of a displacement 
of the nucleus pulposus. 

Diagnosis of displacement of the nucleus pulposus or hyper- 
trophic scar of the ligamenta flava is made by myelograms. 
Four or 5 cc. of liptodol are injected into the subarachnoid 
space through the second or third lumbar interspace. The 
patient is immediately examined fluoroscopically. Tilting the 
table causes the lipiodol to flow up and down the subarachnoid 
space. Any obstruction is noted and a;-ray plates are taken. 
Filling defects at the level of the interv'ertebral spaces indicate 
herniation of the nucleus or an enlarged ligamentwn fiavum. 
The use of lipiodol is not to be undertaken lightty, as at least 
a temporary leptomeningitis results. Cases of more serious 
injury have been reported. The author beh'eves that Watson- 
Jones states the proper procedure to be followed in the fol- 
lowing: “// routine radiographic and clinical examinations 
have excluded other causes, if the case has resisted conservative 
treatment for more than six months, and if the symptoms have 
recurred after temporary relief of three months’ immobilization 
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in plaster, lipiodol injection is jjtstifiedr 1“ thorough 

conseiA'ative treatment fails then hpiodol is 3 ^tifiea. 

The blood Wassermann, sedimentation rate, complete blood 
count, urine analysis and spinal fluid nec^sary 

in many cases. An inaeased sedimentaUon rate in fte absrace 
of anemia or an infectious focus is suggestive of arthnte. ine 
spinal fluid examination should note pressure, couomal golu 
cuu’e and protein content, and should include the Quechen- 
stedt test, cell count and Wassermann test. A spmal fluid 
protein of over 50 mg. is suggestive of a disk or ligamrat 
Instances of these lesions have been reported in ■which a block 
was present. 


DISTINGDISHIHG FEATURES OF LOIV BACK LESIONS 


The remainder of this article will deal briefly with diag- 
nostic points of lulue in low back strain, lesions of the inter- 
vertebral disk and ligamenta flavami arthritic aflections of the 
low back. It is to be emphasized again that many cases pre- 
sent combinations of the above, and the diagnosis must be 
made to fit the findings in the specific case, rather than making 
the case fit a diagnosis. One must evaluate all the possible 
factors in order to direct treatment to the correction of each 
factor. The goal should not be a sjmiptom-free patient in a 
brace but rather a sjTnptom-free patient pursuing normal 
actiiitj’' 'without a brace. 

Strain of the Lower Back.— Low back strain may be due 
to postural errors or trauma. Often the patient ■with postural 
defects of flat feet, lumbar lordosis, sagging abdomen and 
obesity is syrniptom-free until some trauma is literally the last 
straw on the camel’s back. In any case of low back pain with 
postural error, the postural error must be corrected as part of 
the treatment. Severe cases of postural strain may present 
secondarj' pathology such as contracture or the sdatic sm- 
drome. ■’ 


Fascial contractures occur in neglected or severe cases, 
frequently do not yield to conservative treatment 
and, if Ober 5 si^ is positive, Ober’s operation for the release 
iliotibial band, fasdae latae and hip 
abductor mtermuscular septa should be done. Heinnan’s 
p^raflon of subperiosteal stripping of the, posterior sSor 
ihac spine should be done in resistant cases in which clinical 
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Strains of the sacro-rliac and lumbosacral areas are dif- 
ferentiated by Smith-Petersen in Table 1. 

TABLE I 


DHTEKESrciATION OF LuitBOSACEAI, AND SaCEO-IUAC STRAIN 



Lumbosacral. 

Sacro-iliac. 

History of trauma 

. Leverage from above with 
spine in fle.rion. 

Leverage — unilateral via 
lower limb. 


Pain; 

1. Referred to 

Fifth lumbar area. 

First sacral area. 

Lateral side of leg, dorsum 
of foot, sole of foot. 

Fourth and fifth lumbar 
vertebrae. 

First and second sacral 
vertebrae. 

Posterior aspect of thigh. 
Adductor regions. 

2. Distribution 


Points of tenderness 

Iliolumbar ligaments, spi- 
nous processes, fourth 
and fifth lumbar, first 
sacral vertebrae. 

Inferior sacro-iliac liga- 
ments. 

Greater sciatic notch- 

Movement of spine: 

1, Standing 

1 AH lumbosacral move- 
ments arc restricted. 

All liunbosacral move- 
ments are restricted. 

All lumbosacral move- 
ments are restricted. 

1 AH free save unilateral 
side bending, formud 
bending in extreme 
range. 

Forward bending free. 

Free. 


3 . Lying 

Special tests: 

1. Straight leg raising. . 

2. Compression of pelvis 

Limited in e.xtTeroes, both 
sides erjually. 

Nil. ^ 

Unilateral limitation at 
smaU range. 

Occasional pain in sacro- 
iliac joint. 


Traumatic injuries to the joints usually present injuries of 
the above types plus deep tenderness over the inferarticular, 
lumbosacral or sacro-iliac joints. Novocaine injection may 
confirm the diagnosis. These cases are more resistant to 

treatment. . , _ . . 

Lesions of the Intervertebral Disk and Ligamenta 
FJava. — Intervertebral disk and ligamenta flava injuries, with 
subsequent pressure upon the nerve roots, may be suspected 
when, following trauma, the first symptom is sciatica. An 
altered ankle jerk is common. The arrays may show a de- 
crease in the height of an intervertebral disk. The spmal fluid 
protein is above 50 mg. It is to be emphasized that diagnosis 
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depends on lipiodol myelography which should not be u^er- 
taken until conservative treatment has been 
Treatment consists of laminectomy and removal of me henn 
ated nucleus pulposus or excision of the enlarged hgamenta 


Arthritic Affections.— The arthritic affeptions of the 
lower back are characterized by exacerbations without trauma, 
involvement of other joints, more widespread involvement of 
the spine and an increased sedimentation rate, save in the 
osteoarthritic cases. Fibromyositis, spondylitis deformans 
and osteoarthritis will be briefly discussed, hlost of what 
has been said above regarding clinical localization of the areas 
involved is of value in these cases. 

Fibromyositis is an affection of the muscle sheaths, tendons 
and fasdae. The chief disability complained of is inability to 
straighten the back after flexion. Careful palpation usually 
reveals tender nodules of fibrous tissue. 

Spondylitis deformans (spondylitis ank3dopoetica) is char- 
acterized by gradual in\'olvement of the entire spine. These 
cases are very susceptible to any trauma. The a;-ra}-s show 
progressive ligamentous calcification in the later cases; in early 
cases condensation along the sacro-iliacs may be the only x-ray 
finding. 

Osleoarihritis is also characterized by a generalized in- 
volvement. Many patients who show marked osteophjlic 
formation on the vertebral bodies complain of little or no 
symptoms. These cases are ver^' susceptible to trauma and 
are resistant to treatment. 


TREATMENT OF LOW BACK PAIN 

Treatment of the low back case requires that all possible 
factore be corrected. The general condition of the patient is 
considered and any defect which may lead to muscuiar weak- 
ness should be corrected. Secondary anemia, neurasthenia and 
jocai injection, if present, should be vigorously combatted 
Obesity IS a common cause of chronic strain and, if present 

The cases which present spon- 
dihus deform^ (spondylitis ankylopoetica) , rheum^oid 

require the general measureTdSu 
with elsewhere m this simiposium. cviauicb aean 

Tnfh the_ injured or inflamed area is essential 

strain, adhesive strapping may be sufficient 
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musde spasm disappears. E.egarding casts and braces, injuries 
of the lumbar spine require that the support extend from the 
mid-dorsal area to the buttocks. The sacro-iliac area requires 
support in the shape of a belt which compresses the sacro-ihac 
joints. Sufficient rest should be given to relieve the symptoms. 
In postural cases corsets are often of value to relieve the drag 
of a^ sagging belly wall. Flat feet should be supported by cor- 
rective ^oes and arch supports. Inequality of the extremities 
K equalized by the use of lifts on the short extremity. Rest 
in one of the above forms is necessary imtil the patient can go 
without the support in comfort. Often one progresses from 
fracture bed with traction, to cast, to brace, to corset. In 
the arthritic cases, support must be given for a long time. 
Spondylitis ankylopoetica usually progresses to an ankylosed 
spine; the patient requires support in a long body cast or cellu- 
loid packet imtil the spine is ankylosed, in order to prevent 
severe flexion deformity. 

Physical Therapy. — Such therapy is of value. If used too 
vigorously in the early stages increased reaction of the tissues 
may result, thus retarding recovery. Heat and massage are of 
value as the acuteness subsides, espedally in fibromyositis. In 
chronic cases the massage should be as deep and forceful as 
can be done without pain. As the severe case improves, muscle 
setting should be used. 

Miiscle setting consists of contracting the muscle without 
moving the part. This is followed by active exercises. In the 
arthritic case active exercises must be used cautiously. During 
the acute stages active exercises are contraindicated. In quies- 
cent arthritis, traumatic back injuries and the postural case, 
active exerdses are of great value. Many patients who wear 
braces can build up their own musculature bj"^ exerdses and 
discard the braces. The exercises should be designed to in- 
crease the power and assure a full range of movement in the 
hips, sacro-iliacs and lumbar spine. 

Manipulation of the sacro-iliac joints aids some cases in 
which periarticular adhesions or hamstring contractures are 
present. It is usuall}'^ contraindicated in the arthritic c^e. 
Active arthritis is an absolute contraindication. Manipulation, 
to be successful, should be done with the patient well relaxed 
by anesthesia. The joint is mam'pulated by means of straight 
leg raising and extension while the opposite thigh is fle.xed. As 
in all manipulation, the object is to restore a full range of 
mobility to the part. In the sacro-iliac joint the extra-articular 
structures are affected more than the joint proper. :ManipuIa- 
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Uon should he done once in each movernent^ as pumpmg inBrdy 
tonmatizes and increases the postmampulaPve ^ 

ipulation is dangerous if abused, as peron^ Se^ 

o{ the neck of the femur may occur. In the luinbax ax^ 
manipulation is not oi xrmch \mlue and there is the f 

aggravating a lesion of the inten'ertebral disk or ligamenta 
fl^’a. In any case treated by manipulation the gains m range 
of motion must be presented by active exercises as soon as the 
reaction, secondati’' to the manipulation, subsidy. 

Hovocaine Injectioiis. — The use of novocaine by repeated 
iniections is of definite value in many cases of strain and spasm. 
Leriche believes that the injured tissues through a reflex arc 
stimulate the blood vessels in the same area to dilate. Vaso- 
dilation increases efiusions and a \dcious cyde is set up. 
Novocaine injections in cases of strain are repeated every five 
days if successful: In cases of sdatica urith pyriformis sp^m, 
novocaine injected into the pyriformis and about the sdatic 
nerve has given definite relief. Our experience has heen that 
many cases require about 100 cc. of 1 per cent novocaine to 
give relief; this dosage, of course, not only aSects the piTi- 
formis but relaxes a great deal of the gluteal musculature. 
Novocaine is of definite aid both diagnostically and therap- 
eutically. 

Treatment of Contractures. — Contiactuies are present in 
most persistent cases of strain or arthritis. Contractures, most 
commonly in the hamstrings or hip abductor fasdae, throw an 
additional mechanical strain on the sacro-iliac or lumbosacral 
areas. ^ The limitation of movement in the hip requires that 
the adjacent jointe move through a greater range of motion to 
compensate. _ iMild to moderate cases may he stretched by 
active cxerchcs. Manipiilatiou has a place in stretching the 
hamstring contractures. ^ Ober’s operation of releasing the ab- 
ductor fasdae and iliotibial band, and Scyman's procedure 
of subperiosteal stripping of the posterior superior spine are 
of raue in these cases. It must he remembered that these 
operations correct a contracture and nothing more. Operation 
must be follow^ up by measures to correct the underhung 
condiUon. Of these measures, exercises are probably the most 
important. - 

. . of the lumbosacral junction or the sacro-iliac 

omt ^ of N-alue m cases of strain in these areas not X ed 
Ae aboie. Lesion of the mteiyertebral disk and ligamenta 
flm-a must be exduded before arthrodesis. “S^enta 

Herniation of the nucleus pulposus or hypertrophic scar of 
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the h'gamenta flava require laminectomy in most cases. The 
laminectomy should be repaired by a fusion produced by 
osteoperiosteal grafts reinforced with the removed bone of the 
spinous processes and laminae. 

_ “No problem has been more perplexing than the low back 
pain of orthopedics, but with increased Imowledge and after 
an immense amount of research, order and hope have evolved 
from chaos .” — Walter Mercer. 
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CLINIC OF DR. RALPH PEMBERTON 

Feom the Graduate School oe Medicine, University oe 
Pennsylvanla 


INTEGRATION AND COORDINATION OF THERAPY IN 
the care of ARTHRiriCS 

The consensus of students everiTvliere is that arthritis h 
a disease of systemic nature vnih joint manifestations.^ At 
least tiro great ti'pes constitute the syndrome, and vrhile the 
final etiology of ’these tidies is by no means established, the 
ewdence is quite dear that it is in any event varied. In view of 
^hk generic nature and varied etiology it is almost axiomatic 
that therapy must be directed at many factors and cannot 
depend upon any single agency. 

The papers which constitute the present sjTnposiuro reSect 
the rapidly changing conception entertained toward the etiology 
of the arthritides. For many years the striking manifesta- 
tions in the joints confined attention to those regions and it 
was consider^ that the joints alone were importantly involved. 
By the same token, the limitations inherent in the doctrine of 
focal infection, which so long dominated this field, were ap- 
predated by a few students, induding the writer, twenty-five 
years ago by lirtue of their interest in the disturbances of 
physiology which accompany the disease, but to utter a heresy 
based on such an outlook was then almost anathema. Focal in- 
fection can now be seen in a proper perspective, however, as 
one of a nurnber of factors, su^ as physical fatigue, exposure, 
nervous sti^, faulty nutrition, trauma, etc., which may act as 
“predpitating” factors and set in motion a train of ei’ents 
which constitute the sjadrome. It is certainly not possible to- 
day to state with finality the several links of the chain so 
forged. A host of considerations, however, many of which ate 
presented in the present volume, necessitates the himothesis 
that the above predpitating factors operate to make ’demands 
upon some of the "master tissues" of the body, espedally the 
pituitary and, through these, upon the chain of endocrinous and 
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homonal influences which condition growth, the metabolism 
of bone, blood flow, the water balance and the activities of the 
s^pathetic nervous system. At all events, only an outlook 
■wnich has room to contemplate the varied expressions of the 
syndrome in some such way can be expected to give these 
adequate therapeutic consideration. 

Need for Integration and Coordination of Therapy. — 
It follows, therefore, that if therapy is to proceed along many 
^es, it must be integrated and coordinated; that is, welded 
ifito a whole. Almost all therapy of known efficiency in 
medicine carries with it both limitations and dangers. Perhaps 
in no other S3mdrome is the truth of this more obvious than 
in the field of rheumatoid disease. In view of the fact that 
many sj^tems of the body are involved, it becomes tempting to 
the increasing number of those who appreciate the widespread 
nature of the problem, to bring to bear as early and as vigor- 
ously as possible the several agendas which are known or 
believed to be of benefit. It is precisely here, however, that 
great caution must be exercised. The arthritic is at best a 
fragile subject, as has been too often demonstrated on the 
operating table. Unless adequate appredation is entertained 
of the instability of the nervous system, the changes in the 
blood and in the finer vascular beds, the disturbance of metab- 
olism in the fluid tissues, as well as in the muscular and 
tendinous systems, aU attempts at integration of therapy or, 
indeed, at any line of therapy vigorously pursued, are likely 
to result in a medical debacle. 

The extent to which arthritics, already reduced to a low 
level by the chronidty and suffering of their invalidism, have 
been subjected to operative procedures, dgorous forms of 
ph 3 ^ical dierapy, the injection of vaccines, of nonspecific pro- 
tein, and the application of such measures as hyperpyrexia, is 
a commentary upon the unfamiliarity of many of Ae profes- 
sion with the problem as a whole. A valuable leaf could be 
taken from the book of genito-urinary surgeons whose prac- 
tice, in prostatectomy among the aged, is to establish an 
equilibrium of the individual as a whole before any radicalism 
is attempted. The sick arthritic is in precisely the same state, 
or worse, as that experienced by the aged surgical subjects 
above referred to. It should appear reasonable, therefore, to 
all who are required to treat arthritics, to provide at ^e outset 
that nothing be done to disturb further the precarious equi- 
librium, such as it is, that already exists; at least until the steps 
under consideraUon are shown to be essential. If the above 
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ordination of treatment in the arthritic become almost a pha.e 

^^reventive Measiiies.— By the sme token that the dis- 
located st’stems of the body can be adjusted more or less suc- 
cessfuUy to or toward a normal equilibrium, so can minor 
dhiurbances in those st'stems be influenced in the prodromal 
stages of the disease. This means that much can be accom- 
plished in the way of preventive medicine in the field of 
arthritis if consideration be had for the disturbances of the 
sj’stems which later arise. The point of view which envisages 
neri'ous, phjfsical and mental fatigue, faulty body postme, 
ptosis, and graritational strain upon organs, rmema, infection, 
faulty nutrition and faulty alimentation, as significant factors 
in the full-blown picture, can be made equally appreciative of 
minor disturbances along the same lines. The success of 
measures, based on this point of view, in preventing arthritis, 
and inde^ a host of other disorders, is already well established 
in the opinion of many and indicates that such measures 
should be exercised more widely than is now the case. 

Need to Bistinguish between Atrophic and Hyper- 
trophic Arthritis. — In considering a sjmthesis of therapy in 
arthritis it is important to distinguish sharply between the two 
great clinical Upies which constitute the arthritic syndrome; 
namely, atrophic and hjpertrophic arthritis, diseases of the 
first and second halves of life respectively. There can be no 
question of the clinical identity of each of these expressions of 
the sj-ndrome, but there is by no means so much certitude that 
either etiologicaUy or pathologically they are wholly and 
definitely discrete. 

There is considerable eridence which points to at least 
some comrnonalities of origjm of the two tj-pes of the sjmdrome, 
and there is even more eridence which suggests that many of 
the measures applicable to either 151)6 have, indeed, much or 
equal application to the other type, hluch opinion is opposed 
to the pomt of riew that infection, for example, is etiologically 
si^ficant m h 5 i>eTtTopluc arthritis, but no one would deny 
ttat, when presmt, its influence can be important. There is no 
final e\'idence that mfection may not play a definitely contribu- 

hk S'* a’^ritis. We can contrast to 

b supposedly pivotal role of focal infection 

so Strongly maintained, has in 
turn given wav to a broader ouUook upon the field in which 
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such infection is only a contributory part of the picture. The 
bases of thought are thus shifting and a tolerant outlook must 
be maintained. 

By the same token, asthenic build, body posture and viscer- 
optosis^ are^ generally regarded as needing consideration and 
correction in atrophic arthritis, but no one could successfully 
deny that they may be and frequently are operative in the 
hypertrophic case, albeit often bidden by adiposity and the 
faulty body habitus of later life. 

Treatment of the Two Forms Not Identical. — One could, 
therefore, direct a series of recommendations which would 
have, with perhaps varying emphasis, almost equal application 
to the two great types. In any event, such recommendations, 
if conservatively framed, could do no harm and at worst would 
fail to do good. This statement is not meant to be interpreted 
as implying that treatment of the two great types is identical. 
This is definitely not the case because, from the outset, great 
concern must be exercised lest the atrophic case develop fibro- 
sitic, cartilaginous, or bony ankylosis, whereas an attitude of 
almost indifference in this regard can be adopted towards the 
hypertrophic case. It is also true that the atrophic arthritic 
presents usually the picture of more acute invah’dism. It may 
be said, parenthetic^y, that the writer is not among those 
who believe that the hypertrophic case is necessarily robust. 
Except in purely traumatic varieties of the disease, the S3m- 
drome of hypertrophic arthritis is probably equally systemic 
in nature. 

Bias in Favor of a Given Form of Therapy. — It was 
stated at the outset that no one feature of therapy could be 
exhibited with much expectation that the syndrome as a whole 
could be arrested. The expectation that such a result could he 
forthcoming has usually arisen from undue enthusiasm. A 
long perspective in the history of therapy in arthritis reveals 
that the great majority of measures so recommended have been 
proved in time to be of limited or no value. Because, however, 
of the apparent benefit which at first often seems to adhere in 
some of these measures, a strong bias has occasionally arisen 
for certain given forms of therapy to the exclusion of most 
others. Indeed, this point of view has not been confined to 
individuals but has extended even to groups of workers. 

For example, the highly significant contributions to arthritis 
on the part of bacteriologists are everywhere recognized, and 
yet there have been smaller groups within that field which have 
regarded the problem of arthritis as a whole from an almost 
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exclusively bactcriologic angle. It vras from to 
Dart that undue emphasis developed upon vacci^ as the omy 
SArapeutic LoBaiy to the problem Hus somewhat 
exdusive point of dew was mote charactensUc of what might 
be caUed the “morphologic” stage of bactenolo©^ Md is waning 
considerably now that the chemical basis of bactenology h^ 
been widened by the brilliant work of Avery, Goebel, Heidel- 

berger and others. . 

The point of view which regarded the arthntic as a \nctim 
of a “spray” of streptococci, so to sp^, has yielded to that 
which regards him rather as an individual weakened by sys- 
temic imbalance in whom streptococd or other organisms may 
become influential. ^ , 

First Step Should Be Attempt to Achieve Equmbnum 
in Organism as a Whole. — It should follow, therefore, from 
a dispassionate consideration of the above principles, now 
widely accepted, that the first step in the care of the arthritic 
should be an attempt to achieve equilibrium in the organism 
as a whole. Broken down into its component parts this means 
achievement of an equilibrium in the chief sj'stems of the body: 
namely, the nermis, vascular, gasiro-intesiinol, locomotor, 
and sometimes the respiratory systems. The only way in which 
such a basic approach to therapy of the sick arthritic can be 
initiated, indeed, is to treat him as other seriously ill individuals 
are treated, such as the tuberculous, and to put him to bed. 

Systemic Best. — ^It is generally recognized that sj'stemic 
rest is almost a sine qua non in the therapy of the seriously ill 
arthritic. By preference this means hospitalization, and it is 
important that both the medical profession and society awake 
as early as po^le to the basic significance of this measure. 
If one were to inquire of dispassionate students that one meas- 
ure which, in their opinion, could be supposed to have the 
greatest influence on the sirndrome, the verdict would almost 
certainly be in favor of systemic rest. At one stroke this 
reaches, to some extent at least, the strain and imbalance of the 
ner%-ou5 sj-stem, the faulty position and function of ptosed 
orpns, the faulty distribution of blood throughout the body 
and the improper closure of the finer capillar\'- beds. This 
last menUon^ factor is, indeed, so open to the proper influ- 
ences that the body heat conserv-ed bv the bed covers mav 

inh/'ln immediately, the faulty physiolog^ 

of the lower ertreimUes, In principle, the problem fehterallv 
as simple as that in a few selected cases. ^ 

The gastro-mtcstinal tract may present anatomic derange- 
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ment in arthritis, and the redundant and convoluted loops of 
the large bowel, which sometimes reflect this situation, may 
experience less tortuosity when the drag of gravity is removed. 

The question of nutrition is increasingly recognized as 
having ^_eat significance in chrom'c disease, especially perhaps 
in arthritis, and this, too, is greatly influenced reciprocally by 
systemic rest. Not only are ^ the nutritive requirements then 
reduced, but betterment is instituted in the way in which the 
food elements are utilized. Perhaps no field of therapy toward 
the arthritic has been less appreciated and less developed than 
that of optimal nutrition. As pointed out in the clinic on 
Dietetic Considerations, the balance of the various foodstuffs 
as well as the caloric total may have great significance. 

Other Fundamental Types of Therapy. — ^As the several 
influences of systemic rest are thus brought to bear, it slowly 
becomes evident that a step has been taken in rectification of 
most of the systems of the body and this step should now be 
followed up with more intensive therapy. TTius the nervous 
system will benefit by sedation, preferably of a gentle nature. 
The faulty dynamics of the circulation can be greatly influ- 
enced by the application of heat, not to mention the intelh'gent 
use of physicd therapy. The function of a ptosed stomach 
showing hypochlorhydria can be abetted by the administration 
of hydrochloric acid, and the intestinal tract as a whole may 
benefit by lubrication or administration of a diet that is soft 
but bulky. 

No adequate opportunity presents here for fuller develop- 
ment of the general thoughts above expressed. Suffice it to 
state that there can be no contradiction to the view that any 
measures of examination or treatment of a vigorous nature will 
proceed better and have more happy consequences when con- 
ducted upon the above premises than they could be expected 
to have otherwise. By this token, the question of focal infec- 
tion now comes in for consideration. 

Focal Infection, — Focal infection dominated the entire 
field of the arthritides for twenty years or more, although a 
very small number of students entertained the view and taught 
their students that the problem as a whole could not be ex- 
pected to be solved along these lines alone, in view of the many 
deviations of physiology to be observed. It is a rather curious 
commentary upon the present situation that the writer now 
finds himself in the position of endeavoring, so far as he has 
influence in the matter, to stem the growth of such an icono- 
clastic attitude as would sweep away almost all consideration 
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of the role that focal infection plays in ^ritis. _ 

lum of medical opinion seems always to be swinging from one 

extreme to another, and oidy after years does it come to rest 

somewhere near a mean point. 

It is greatly to be feared that, at the present wntmg, we 
are in danger of doing injustice to hosts of aunties through 
short-sighted neglect of the limited but definite role of fo^ 
infection in this and in other diseases. So significant is tto 
role, alwaj^ to be understood as having a limited part only, 
that the mere examination of a subject for focal infection may 
induce an exacerbation so severe as to reduce tbe indixddual 
to an even lower ebb. This consequence follows even more 
readily upon attempts at remo\dng focal infection udess they 
be carried out cautiously and at the ri^t time. It is, there- 
fore, only when a reasonable stage of equilibrium has teen 
reached in the seriously ill arthritic that ediaustive procedures 
for determining focal infection should be entered upon. Any 
necessari' further unbalance of the arthritic organism as a 
whole will be much less disastrous if, like the aged subject 
of prostatectomy, an optimal pfaj^sical equilibrium has been 
obtained beforeWd. 

The profession as a whole is yet far from realizing that 
infection in the gums may be and perhaps usually is more in- 
fluential than is infection in the apices of the teeth. The latter 
can usually be picked up by x-ray examination alone. The 
former may require the trained inspection of the dentist in 
addition to adequate x-ray examination. Infection in the gall- 
bladder is usually better detected than it is in the prostate, 
and several prostatic massages may be necessary to determine 
the presence of infection there. 

It is probable that no steps in the direction of controlling 
or remoi-ing focal infection should be carried out in the early 
stages of therapy except in mild instances of the syndrome. 
Opportunity ^ouM be accorded for the establishment of an 
optimal equilibrium and achievement of at least some of the 
benefits which this can bring about. There are, of course 
instances m which the obrious ravages of focal infecrion are 
so marked that no option remains but to proceed at once with 
whatever measures may be necessar^^ Such cases are rela- 

the wnters raords m which well-intentioned remoi’al of focal 
infecupn at the early stages of therapy of a mild case then 

^ dev'astating Ittack 
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General Sequence of Treatment. — ^Inasmuch as the 
present a^de deals primarfly with coordination of treatment 
and not with the development of any one phase of treatment, it 
may be well to present here a plan which attempts to outline 
a general sequence to be followed in average cases. This out- 
line is not to be interpreted rigidly. It may be said, however, 
that if the necessity should arise of planning on a large scale 
for a great multitude of severe arthritics, such as might be 
expected among soldiers if the United States were again to go 
to war, a rough but useful working plan of initial procedure 
would be the following: 

1. Rest, systemic as well as local. 

2. Sedation and/or stimulation. 

3. Optimal nutrition in the refined sense earlier discussed. 

4. Proper gastro-intestinal function. 

5. Examination of the blood and body chemistry. 

6. Time for establishment of a general equilibrium. 

7. Examination for fod of infection. 

8. Medication, such as iron, arsenic, nux, etc. 

9. Treatment of fod, conservatively. 

to. Use of physical therapy, conservatively — meaning chiefly heat, 
gentle massage, postural exerdse. 

11. Orthopedic help. 

12. Psychic re-education. 

13. Last, if at all, vaccines, gold, etc. 


It is not, of course, to be supposed that adherence to this 
simplified plan would necessarily reach successfully every case 
of arthritis, but it could confidently be expected that the major- 
ity of patients would respond with gratifying results if the 
details in such a regimen were carried out faithfully. Indeed, 
during the last war the plan of treatment in 400 cases of 
arthritis studied intensively by the writer and his associates 
centered around some features of this regimen and achieved 
significant consequences. The reader must be cautioned, 
however, that mere titular familiarity with the above headings 
no more assures the rewards of intelligent therapy than read- 
ing a book on golf assures playing a round in par. It should 
also be observed that in addition to the above broad recom- 
mendations, certain features of therapy mentioned, such as the 
administration of heavy metals, the use of vaccines, etc., 
sometimes require specific and intensive emphasis. 

Gold, Vaccines and Drugs. — ^Thus the exhibition of gold 
in the arthritic syndrome is now perhaps the most widely prac- 
ticed of the newer measures of therapy. Like all heavy metals, 
however, gold is intoxicating and may have serious reactions. 
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The mortaUtj' in one of the early series, in J^ch 
were given than is now practiced, nras as high as 3 per c^t, 
and the Council on Pharmacy and Che^try of the 
hledical Assodadon has refused official sanction of gold s^ts 
in either tuberculosis or arthritis. It is therefore obwous toat 
measures carrying any element of danger should pnme late 
rather than early in any well-considered scheme of perapy. 
Not only will the danger of intosication then be mimtnized 
because of a general betterment of the background ■whicb the 
indiridual presents, but in the majority of instances such meas- 
ures viay not be reqmrei at all. 

This is equally true of vaccines, and the considerable 
obloquy directed toward the use of vaccines might not have 
developed to the extent that exists had a better therapeutic 
chronology been exercised in respect to them. Vaccines have 
a limited though definite place, but the writer has long since 
arrived at the dewpoint that the spectacle of an arthritic 
being treated at the outset of therapy by such measures as 
vacdnes and nonspecific protein injections, usuallj’’ implies 
ignorance of the field as a whole. There are few cases in 
which it is sound to require the rick arthritic to develop, at 
the expense of the organism in general, antibodies whose 
spedfidty at best is problematical. The chronic arthritic 
presents an unusually delicate equilibrium and, if he be sub- 
jected to radical steps of any kind early in therapy, not only 
may the success of ffiat line be jeopardized, but the success of 
any other may be also and the indiddual plunged e\^n deeper 
into the slou^ of despond. 

The use of drugs in the arthritic syndrome has constituted 
one of the most abused phases of therapy. One of the few 
that have stood the test of time is the group represented by 
the salicylates. These should be used to meet emergendes 
chiefly, and it is important to realize that in large doses over 
a long period of time, a psj’chopathic state maybe engendered 
much as in addiction to the opiates. Opiates should nex'er be 
given to arthritics. Use of them is nearly dways a confession 
of Ignorance and {utility. Anodynes shortly cease to be neces- 
saty as the arffiritic achieves the equAibrium discussed. 

first lessons in caring for the arthritic is to learn 
the importance of helpmg him to bear the burdens under which 
he already suffers This can nearly alwa\^ be achieved more 

riewpoint entertained 
outliS^ ^ con5er%-ative sequence of therapeutic steps above 



1776 


RALPH PEMBERTON 


Reversibility of Arthritis. — The processes of arthritis 
^e, at least in some part, reversible. This is clearly evidenced 
by the fact that nearly everyone has experienced at one time 
or another some rheumatic disability in the form of a stiff 
neck or sore joint which recovers after the use of a h’ttle 
^puin. That this same process also obtains in principle, even 
in advMced cases, is not adequately appreciated. 

It is nevertheless true that, except for permanent bony 
change which are, of course, irremediable, much can be ac- 
complished as a rule, and sometimes apparent marvels may be 
achieved, through measures which bring about such a restitu- 
tion of various imbalances, both locally and systemically, as 
to make reversibility possible. Perhaps nowhere else in 
medicine is better illustration given of the fact that Nature’s 
reparative processes are nearly always available if not nega- 
tived by "drags” and can, usually, be counted upon to function 
if given an adequate opportunity. It is sometimes necessary 
to bring before the medical mind again the accepted truth 
that, at last analysis. Nature does most of the work in any 
case. This is not to be interpreted as a laissez-faire policy, 
because such an attitude almost invariably leads to progressive 
and downhill crippledom. Tlfhen alleged “spontaneous arrest” 
does take place under such a policy, and this in the opinion of 
the writer is very rare, there are usually observable in the 
joints, as a result of chronicity, such gross deformities as to 
have inspired some one to refer to them, aptly, as “those sterile 
memori^ to a Pyrrhic victory.” The time to control the dis- 
ease is early, before such harm is done, and that this is possible 
in a high percentage of cases has been demonstrated, and is 
being demonstrated daUy, in the Clim'c of the wnter and his 
associates. 


COMMENT AND SUMMARY 

The lesson to be learned by the practitioner who would 
care efficiently for his arthritics is that the problem must be 
mastered in all its details, that no single measure of therapy 
is to be relied on alone, and that harmonious coordination of 
the agencies available to us is a prime essential if therapeutic 
discord is not to result. 

It is of the highest importance that the laity as well as the 
profession appredate the significance of long sustained hos- 
pitalization; or the equivalent of this, if there is any. Perhaps 
the greatest dWculty with which the writer has to deal m the 
therapy of arthritics is their unwillingness to carry on suf- 
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fidently long the reparative processes which have become 
inaugurated. ViTien patients feel better, they they 
do e^ally weU at home. This is rarely true. There mi^t be 
opportunity for convalescence once started to become cr^- 
tallized,” so to speak, before a strain is put upon it. The vmter 
frequently illustrates this to his patients by comparmg 
situation to that of a broken leg; six weeks^ are required ^for 
union and liberties taken with immobility will prevent union. 

In the case of the arthritic, immobility of physiologic equi- 
librium must be equally maintained, at all costs. _ The natural 
interests centering around the home, children, friends and the 
telephone may induce such a leak of energy as to undo weeks 
of ph^^siologic "splinting” of the arthritic as a unit. "When 
the favorable tide is thus interrupted it cannot necessarily be 
caught again at the flood. All trainers of athletes and horses 
understand this principle. A man or horse scheduled to race 
on a certain date cannot break training for ten days and 
then "carrj" on” again where he left off. Usually he must go 
back, perhaps to early training. This is even true of so simple 
a matter as a course of arsenic which has been interrupted by 
overdosage or omissions. The “build-up” here involves a 
definite cffm'cal process which, once interrupted, maj" never 
be equally achieved again. 

The profession and the laity alike have long recognized 
that the practice of medicine is partly an art. This must be 
true by definition, since we can never expect to know all that 
is included in the field of applied biology; and this, at last 
analysis, constitutes “medicine.” The writer is fully per- 
suaded that if there be such a thing as “the art of medicine” 
it finds one of its brightest exemplifications in the successful 
handling of arthritics. Any art which has to deal with psychic 
^ well as with somatic manifestations cannot he learned in a 
day or practiced by rule of thumb. 

The (mre of arthritics may some day be reduced to a “tour 
de force, though pie varied nature of the problem offers small 
u^ectalion of this. Until then, the profession and society 

should understand the many subtle deriarions of phtsiology 
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CLINIC OF DR. L. G. ROm^TREE 

From the Phjxadelphia Institute eor l^tocAi. Research 
IN THE Philadelphia Gekeeal Hospital 


the results of various forms of treatment in 

ADDISON'S DISEASE* 


Today I wish to present a case ol Addison’s disease of two 
years’ duration and discuss with you the results of varioiB 
forms of treatment which have been employed. This case is 
of more than ordinary interest in that the patient has been sub- 
jected to many forms of therapy; it is also of interest because 
of the presence of gynecomastia in addition to the tjT>ical 
manifestations of morbus addisonii. 

Early in the course of the disease much difficulty was en- 
countered in establishing the patient on an adequate regimen. 
In fact, during the first sis months it was necessary to hospital- 
ize him on four different occasions. Subsequently, in the last 
year and a half, he has continued well, and is ambulant, happy 
and contented thou^ he has not been fully rehabilitated, at 
least not to the estent I would like to see nor to the degree I 
have seen repeatedly in cases in which patients are treated 
with the cortical extract prepared at Princeton by Professor 
Swingle. Hower-er, only once in the last eighteen months has 
it been necessary for this patient to re-enter the hospital, and 
then because of a mouth infection incident to the faulty erup- 
tion oi a wisdom tooth and not for the treatment of Addison’s 
disease per se. 

It will therefore be interesting and instructive to follow this 
young man through his various hospital experiences and to see 
unfold a form^ of therapy which has brought to Hm a great 
measure of relief and a fair degree of rehabilitation. 


part of a dinic pvm Wore the Junior and Seinor 
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Case History: 

The patient; S. N., a white wale twenty-one years of age, 
was admtted to the Presb}i;erian Hospital on August 16, 1938, 
complaining of great wealmess, especially in his legs. Neither 
his family nor his past history revealed anything of significance. 
His father died three years earlier of pneumonia. His mother 
is livmg and well. He seems to have escaped aU the diseases 
of childhood and has undergone no operations of any kind. 

The patient is single, and had attended college for two years 
up to the time of onset of his present trouble. During bis last 
summer vacation he was engaged in field work on a Govern- 
ment project concerned with a survey of the Japanese beetle. 
He felt well imtil a few weeks before bis first admission to a 
hospital when he began to notice easy exhaustion and extreme 
weakness, especially of the lower extremities. This increased 
to the point where he could no longer work. Then began what 
might be referred to as his hospital career. 

He was admitted first to a hospital in Gettysburg, Penn- 
sylvania, and after two or three days’ observation he was dis- 
missed, so far as we know without diagnosis or specific 
treatment of any kind. 

His second admission was on August 16, 1938, to the 
Presbyterian Hospital, Philadelphia, on the service of Dr. 
James Talley.* Here were noted his weakness, exhaustion, loss 
of weight from an original 163 to 130 pounds, nausea, vomiting 
and marker pigmentation of the skin. Physical examination 
revealed the unnatural brown color of the skin and the in- 
creased pigmentation of the face, arms, and creases of the 
hands and feet. The genitalia were almost black. There were 
numerous black freckles and nevi scattered over the skin 
surface. The gums revealed a bluish-gray pigmentation and a 
few pigmented areas were found on the inside of the mouth on 
the buccal mucous membrane. The blood pressure was 84 
systoh'c and SO diastoh’c. 

The laboratory findings for the most part were negabve. 
The urine showed a trace of albumin and an occasional red 
blood cell. The erythrocjdes numbered 5,500,000. The blood 
urea nitrogen was 34 mg. per cent, and the blood chlorides 
466 mg. per cent. Roentgen studies excluded pulmonary 
tuberculosis and calcificarion was lacking in the adrenal areas, 

A diagnosis of Addison’s disease was made and the patient 
was placed on eschatin therapy, up to 10 cc. weekly, together 

♦ This patient was subscquenUy seen in consuiUtion nith Dr. Joseph T. 
Beardwood. 
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with large amounts of sodium chloride orally as_ well mria- 
venously. On August 26, ten days after admission, he was 

dismissed somewhat improved. _ for tViP 

On October 1, 1939, the patient was hospi^ed for the 
third time and was then suSeting from a mild crisis and vonut- 
ing of two daj^’ duration. The systolic blood pressure was 92. 

He was given 20 cc. of eschatin, and intravenously 400 cc. of 
3 per cent sodium chloride and 200 cc. of 10 per cent glucose 
solution. He responded promptly; nausea and vomiting ceased 
and he felt somewhat stronger. Treatment had to be con- 
tinued, however, and he required as much as 29 cc. of eschatin 
on one day. Later, other forms of medication were added; 
ritamios C and B, liver extract and dilute hydrochloric add. 
The ritamin C tolerance test was positive, as was also the chlo- 
ride test for Addison’s disease. At the end of October be was 
discharged, having gained 3 pounds. He was sent home on 
3 cc. of eschatin and 15 gm. of salt dailj’-, in addition to ced- 
tamic add, iron, vitamin B, gastrin and belladonna. 

In November the patient consulted a local physidan who 
guaranteed to cure him with one injection. Subsequent to its 
administration the patient gradually fell into a collapse and so 
was returned to the hospitd for further care. 

On his fourth admission, on November IS, 1939, the pa- 
tient was in crisis; he weired 109 pounds and his systolic 
blood pressure was 72 mm. of mercurJ^ At this juncture I 
saw him for the first time; I administered 5 cc. of Swingle’s 
cortical extract and an infusion of 400 cc. of salt solution. 
Thereafter he was given 3 cc. of this extract daily, which was 
reduc^ later to 2 cc., along with sodium salts by mouth and 
also ritamin C, 25 mg. daily. The patient reacted satisfactorily 
and raderwent a rapid recovery. He was dismissed in good 
condition on December 11. Subsequently he was given 3 cc. of 
esAatin^ daily together with plentj^ of sodium chloride. On 
this regimen he has done splendidly. He has regained his 
strength and his weight has increased to 150 pounds. He has 
had no_ further crises and no special difficulty other than a 
severe infection ^ the gum associated with the eruption of a 
^dom tooth. This necessitated the sendees of a maxiUo- 
faaal surgeon and the patient was hospitalized for one week- 
^e specific treatment was increased temporarilv. Otherwise 

ambulant and has reported to the 
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After having this bird’s-eye view of the whole situation it 
sho^d prove instructive to go back and consider first the diag- 
nosis and then the various remedies, the amoimts used and the 
results obtained. 


diagnosis of ADDISON’S DISEASE 


Can we be certain that this patient has Addison’s disease? 
Yes I In this respect I feel quite certain. He presents his 
story, which involves aU the cardinal manijestations of this 
disease: progressive asthenia; gastro-intestinal irritability, 
with anorexia, nausea and vomiting; loss of weight; t 3 ’pical 
pigmentation of the skin, of the lingual and buccal mucous 
membrane, together with black freckles scattered over the skin 
surface; feeble heart action, especially as heard with the 
stethoscope; and low blood pressure. This combination of 
symptoms almost clinches the diagnosis, espedally if it occurs 
in a patient who has had tuberculosis, which fortunately is 
lacking here. Complications, however, often confuse the 
picture and result in failure to make a correct diagnosis. 

Laboratory findings may be of importance in questionable 
cases: (1) demonstration of melanin in the skin by biopsy; 
(2) decrease in the sodium content in the blood below 130 
milh'eqmValents; (3) increase in the blood urea, nonprotejn 
nitrates, sulfates and potassium in the blood; (4) decrease in 
the blood volume and hemoconcentration; (5) decrease in basal 
metabolism; (6) roentgenologic evidence of calcification in one 
or both adrenal areas. 


Where doubt still exists, resort may be had to: (1) the 
effects of restricted sodium intake; (2) effects of a high salt 
diet; (3) the administration of cortical hormone as a therap- 
eutic test. 


In arriving at a diagnosis difficulty is often encountered in 
relation to pigmentation. The greatest difficulty is on racial 
grounds: Ethiopians, Orientals, American Indians, Levantines 
and Latins normally show pigmentation which, in fight-skinned 
individuals, would be characteristic of Addison’s disease. Jn 
the Nordic, the pigmentary quartet, dermal, buccal and labial 
pigmentation with the presence of jet black freckles, is prac- 
tically pathognomom'c. 

In difierential diagnosis, metallic poisoning must be ex- 
cluded, particularly lead, arsenic and silver. In acan^osis 
nigricans, the pigmented areas have the appearance and the 
feel of velvet rather than of satin, as is found in Addison s 
disease The discovery of abdominal malignancy is of pnmary 
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importance. Hemochromatosis should ’recognized trough 
th^ presence of sugar in the urine and po^^Sement of &e 
liver. Pregnancy sometimes oBers a diagnostic problem. 
Scleroderma may oSer some difficulty, because it is ^e^oently 
accompanied by skin pigmentation suggestive of Addisons 
diseasi In ah these diseases, skin bwp^ should prove hel^ 
ful. Leukoderma may accompany Addison’s disease, ^d its 
presence does not exclude the esstence of the latter. Carotin- 
emia and jaundice can b^ recognized through the presence ot 
the abnormal pigmentation in the serum. Chloasma, n^ana, 
exophthalmic goiter and vagabond’s disease should oSer no 
undue difficulty. Extreme weakness from such other causes 
as neurasthenia or post-influenzal exhaustion are frequently 
considered early in the course of the disease. 

In this case, however, the evidence appears clear-cut At 
present and after the expiration of two yearn, we (mn assert 
with certainty that the patient really has Addison’s disease. 

TREATMENT 

Now let US consider the I'arious forms- of therapy that have 
been employed with this patient. 

Eschatin* — ^This constitutes the backbone of treatment in 
this case. It has been utilized throughout the entire time of 
two years except during crises and for a brief period when 
other remedies have been emplo 3 "ed for one reason or another. 
Once the period of adjustment was passed, the patient has re- 
mained reasonably well on a dosage of 3 cc. daily. However, 
in the earlier daj’S of his flings and in crises larger amounts, of 
from 20 to 29 cc. daily, have been needed. The results, though 
satisfactory, have not been dramatic and rehabilitation has not 
been complete. Though ambulant, the patient has not been 
markedly euphoric or ambitious and has worked but a few 
dai^ during eighteen months. In his present state I believe 
that he would be capable of carrjdng an easy job on a half-time 
basis. 

Sodnm Sol/j.— These have been employed througbout and 

have been of great value in helping maintain normal health 

and in reducmg the hormonal requirement. The amounts 

taken have fluctuated between 5 and 15 gm. daily, depending on 

the patients condition. In time of crisis, hypertonic 

nrnvp?f'°h ff employed in large amounts^d has 
proved to be life saving. 

^ iodeblcd to ODt of my other Ditientjt r* XTr-o \ t 
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Combined Eschatin and Salt Therapy— Vais has kept the 
patient in relatively good health, ambulant and free from crises 
over a period^ of eighteen months. However, it has not estab- 
lished rehabilitation on as complete a basis as desired. 

Vitamin C. — Vitamin C, ascorbic or cevitamic acid, repre- 
sents the glycuronic acid isolated from the adrenal glands by 
Szent-Gyorgyi about a decade ago. Through his courtesy we 
had the opportunity of utilizing this material at that time in the 
Mayo Clinic. In the opinion of this patient’s former attending 
physician, treatment was more effective when vitamin C was 
employed. Hence it has been continued throughout two years. 

In this connection it might be stated in passing that two 
years ago we seriously attempted to employ vitamins C and.B, 
and glutathione in the treatment of Addison’s disease. While 
the regimen proved decidedly helpful for some weeks, adrenal 
insufficiency gradually became more and more marked, neces- 
sitating a return to the use of cortical hormone and salt. 

Percortcn. — Percorten, 5 mg. daily, was substituted for 
eschatin, S cc., on alternate days on November 15, 1939, with 
results that were not altogether satisfactory. Within two weeks 
the patient’s mother requested that he be returned to the orig- 
inal regimen. While the patient was unquestionably euphoric, 
his mother stated that he was also restless, irritable, and in her 
opinion looked sick. 

Examination revealed a definite edema of the face and eye- 
lids, and slight edema of the lower extremities. The patient’s 
blood pressure had fallen almost to shock level: 80/60. He 
had lost his appetite, was dizzy, and in addition he had an 
urticarial lesion at the point of one injection. Consequently 
he was returned to eschatin and later refused further trial of 
percorten. 

Percorten is a commercial preparation of desoxycorticos- 
terone acetate which has been heralded by many as the vital 
hormone of the suprarenal gland. It was isolated from the 
gland, later synthesized and introduced into treatment by 
Reichstein. Striking as some of the clinical results have been 
following its use, it does not represent fully the hormone of the 
adrenals. Its use in sesame oil in doses of S to 20 mg. daily 
has been attended by some failures, some catastrophes, as well 
as by many brilUant successes. Although it has been and still 
is being employed in Addison’s disease, either by injection or in 
some instances implanted as a pellet in the fatty tissues be- 
neath the skin, neither its efficacy nor its safety has been 
established. Desoxycorticosterone acetate should, therefore. 
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he considered as being in the stage of clinical investigation. 
Eventuahy it may play a large role in the treatment of Addi- 

^°^T^ariical Extract of the Suprarenal GIand.--T^ 
tract, prepared by and supplied to us for expemnentM study by 
Profesor Swingle, was used in this case on several occasions 
During the patient’s third admission, when large amount ot 
eschatin failed to restore him completely, cortical hormone was 
employed, at first in doses of 5 cc., later in dosK of 3 cc. for 
ten daj^s, and finally 2 cc. daily, with most gratifying results. 
Because of lack of supply he was subsequently returned to 
eschatin treatment in amounts of 5 cc. daily. Cortical hormone 
was employed satisfactorily again, in the emergency at the 
time of the mouth infection accompamung the eruption of a 
wisdom tooth. It was likewise emploj'cd for a few days imme- 
diately following the trial of Percorten. 

This preparation of cortical extract has yielded to date the 
best clinical results obtained in Addison’s disease. It is water 
soluble, non-irritating locally and non-toxic. With its con- 
tinuous use and the emplojunent of adequate amounts of salt 
in sis successive unselected cases of Addison’s disease, I have 
seen most remarkable results: the average survival has been 
seven years and the average duration of treatment five years. 

Concentrates of this preparation (triple and quintuple) are 
now being used in some of our cases, so that injections of small 
amounts at intervals of two to three days suffice in most cases 
to keep the patients almost fully rehabilitated and to prevent . 
the development of crises. 

A Glycerol Preparation of Cortical Hormone . — ^This prepa- 
ration was given by mouth to this patient, 4 cc. four times a 
day, for a period of two weeks. The preparation was not dis- 
t^teful and the patient maintained his excellent clinical condi- 
tion. In fact he claims that he has newr felt better than when 
taking this form of treatment. For obvious reasons the 
amounts n^ded and the excessive cost, the experiment could 
not be continued for a longer time. 

Preparation.— -Recenily, Upjohn’s preparation of 
coined ertract has been substituted for eschatin in an eSort to 
see whether or not this patient can get along on 1 5 cc on 
dternate daj-s of the former instead of 3 cc. of the latter.* 
Opjohn s preparation is said to represent 50 dog units per cc 
«nd eschaun bat 25. To date the paUeat is satisfied irith te 
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progress, though sufficient time has not elapsed to jusdfy a 
decision as to the relative value of these two products. 

Many other drugs have been prescribed for this patient 
from time to time, espedally during crises, but none of them 
was specific, crucial, or of any true fundamental value. Only 
adrenal products and sodiiun salts have really served his needs. 

GYKECOMASTIA 

The co-existence of gynecomastia in this case is to me of 
singular interest. As you all know, sex anomah'es are com- 
monly encountered in certain tumors of the adrenal cortex; 
pseudohermaphroditism in congenital lesions, pubertas praecox 





Fig. 206j. — Gynecomastia. 

in early childhood, and virilism and hirsutism with tumors in 
the adult. Here, in this patient, we find a well marked gynec- 
omastia which in all probability is the result of a deranged 
chemistry and a disturbed fimction of the suprarenal glands. 
In this connection it is well to realize that in a considerable 
number of instances Addison’s disease has co-existed with clin- 
ical manifestations of adrenal tumor. It would appear that 
tumors of the adrenal, by pressure or by some other process,_at 
times may give rise to adrenal insuffidency, and thtis the din- 
ical picture of Addison’s disease may accompany the pathog- 
nomonic picture of adrenal tumor. In this case the fluctuations 
in the course of Addison’s disease and the administration of all 
of the various preparations of the adrenal gland have failed to 
influence the existing gynecomastia. 
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Now that the cfaeraistrj' of some of the cortical hormones 
is known, it is of the greatest significance to learn of Jeir dose 
chemical rdaUonship to the male and female sex homones. 

In fact it now appears reasonable to expect that the sex 
anomalies encountered in tumors of the adrenal gland will find 
their explanation eventually, in part at least, in the marked 
chemical similarity of the adrenosterones, androsterones, es- 
trones and progesterones. The bisexual nature of the adrenal 
anlage constitutes another factor. 

SUMMARY AND CONCLUSIONS 

In condusion may we state that this patient has been fol- 
lowed for over two j^ears through Amrious methods of treatment. 
He has done well and probably wiH continue to do well so 
long as an adequate supply of good cortical extract is aAmilable. 
Salt therapy has contributed much to his welfare, particularly 
since its use has cut down the requirement of cortical hormone. 

You will note that the patient stDl remains moderately pig- 
mented. This will probably continue to be the case, as 
pigmentation probably represents a disturbance primarily in 
epinephrine metaboli^, the pharmacologic agent secreted by 
the adrenal medulla. The administration of adrenalin to the 
point of tolerance, as it was employed in the old Muirhead 
regime, brought about marked depigmentation. Since pig- 
mentation is of minor importance, it has not seemed wise to 
subject our patient to this form of therapy. 

The modem treatment of Addison’s disease is much more 
effective than measures employed in the past It brings about 
not only marked^ rehabilitation, but it also definitely increases 
the rime of survis’al. With these modem methods of treating 
Addison’s disease, the life of the patient is rdativelv com- 
fortable and prolonged, and the work of the doctor concerned 
is^ made mudi easier. There is no doubt but what we are 
witnessing true progress in the management of Addison’s 
disease. 
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SULFATEHAZOLE AND STJLFAPYRIDINE IN THE TREAT- 
MENT OF PNEUMOCOCCAL PNEUMONIA AND 
MENlNGmS 


The discovery of the eSectiveness of sulfapjTidine in pneu- 
mococcic infections has reopened the entire field of chemo- 
therapy in pneumonia and in other diseases caused by the 
pneumococcus. Since its introduction three years ago numer- 
ous clim'cal reports have unquestionably established its therap- 
eutic effectiveness, although it is generally recognized that 
suIfapjTidine is not an ideal drug because of certain toxic 
reactions associated irith its use. RIthin the past year there 
has become aiailable a new sulfanilamide derivative, sulfa- 
thiazolc, which is as effective in pneumococdc pneumonia as 
sulfapyridine, and at the same time less toxic. Our own clin- 
ical experience with sulfathiazole, combined with other en- 
couraging reports which have appeared, leads us to believe that 
it will probably replace sulfapyridine as the principal therap- 
eutic reliance in pneumococdc diseases. 

Sulfathiazole. — Sulfathiazole, 2- (p-aminobenzenesulf on- 
amido) thiazole, sjmthesized by Fosbinder and Walteri and 
Lott and Bergeim,' is the thiazole analogue of sulfapyridine. 
The term, sulfathiazole, has been adopted as a nonproprietary 
daignation for this drug by the Council on Pharmacy^ and 
Chemistry of the American Medical Assodation.® 

E^erimental Observations.—Studies in vitro by Law- 
rence showed that sulfathiazole was superior to sulfapyridine 
^ ]%°^'^tenostatic action upon pneumococd of Times I n 
and ra. 'ne therapeutic effectiveness of this drug agr^t 
e.xpenmeDtal infecUons in mice has been iniresUgated by 

17S9 



179° HARRISON P. PUPPIN, JOHN S. LOCKWOOD 

McKee, Rake, Creep and Van Dyke.® If 1 per cent of sulfa- 
thiazole or sulfapyridine was incorporated in the diet of mice 
infected, with pneumococci Types I, II, III, V, VI, VII, VIII, 
XTV and XXVI, the two drugs showed equd protective effects. 
The report of Van Dyke, Creep, Rake and McKee® showed 
that suIfathiazoJe is more rapidly absorbed and excreted by 
mice, rats and monkeys and undergoes Jess conjugation in rats 
and monkeys than sulfapyridine. These workers found that 
sulfathiazole was no more toxic than sulfapyridine when the 
drug was administered in therapeutic amounts with the food 
of mice. Furthermore, sulfapyridine given to rats and 
monkeys for from fourteen to fifty-seven days was found to be 
more toxic than sulfathiazole. The principal toxic effect was 
the occurrence of albuminuria and hematuria in some animals. 


NH^ 
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, s CH 
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Long, Haviland and Edwards,^ in studying the acute toxicity 
of the compounds in mice, found that sulfathiazole has a rela- 
tively low degree of toxicity as compared to sulfapyridine. ^ 
Clmical Observations. — Pharmacology . — Sulfathiazole is 
absorbed more readily than sulfapyridine from the 
intestinal tract and is excreted more rapidly in the urme. 
Following the intravenous administration of a 5 per cent solu- 
tion of sulfathiazole sodium, recovery of the drug in urine is 
practically quantitative. Absorption of sulfathiazole sodium 
by rectum is slow and only 10 per cent is recovered from 
urine within twenty-four hours. Patients receiving^ sulia- 
thiazole by mouth show appreciably lower concentrations ol 
both free and acetylated drug in the blood than do paUents 
receiving equivalent amounts of sulfapyridine. Animal 
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Studies suggest that sulfathiazole is not conjugated to the same 
ISapyridme. This low conjugation has not been 
entirely consistent in humans, but m most of 
percentage of conjugation has been lower th^ that 
mth sulfapiuidine. An important difierence between *e two 
drugs is that the concentration of aceUdsulfathiazole m blood 
is closely related to that of free sulfathiazole, wheels no_ rela- 
tionship is noted between free and acetylated sulfapjmdme. 
Also, much less sulfathiazole appears in the urine as acetju- 
sulfathiazole than is the case with sulfapjwidine. 

TEEATMENT OF PREtTMOCOCCIC PNEUMONIA 

Therapeutic Effectiveuess. — ^In a comparative study of 
the therapeutic effectiveness of sulfapyridine and sulfathiazole 
in pneumocoede pneumonia,® it was found that the effects of 
the two drugs on final mortality were approdmately equal. 
Two hundred adult patients treated with sulfathiazole showed 
a mortality of 11 per cent, as compared to 15 per cent in a 
comparable group which reedved sulfapjTidine. Sulfathiazole 
did not bring about a critical fall in temperature within twenty- 
four hours as frequently as did sulfapyridine, but the number 
of drug-induced “crises” within fortj'-dght hours was similar 
for the two drugs. Likewise, a return to a normal temperature 
did not occur as rapidly with sulfathiazole as wiUi sulfa- 
pjTidine, but the average number of hospital days for the two 
therapeutic agents was the same, namdy 13 .4 da;^rs. Secondary 
rises in temperature with sulfathiazole appeared to occur less 
frequently than with sulfapjTidine. 

Complications. — ^The inddence of complications of pneu- 
monia has been definitely reduced with the use of sulfapyridine 
and, in our e^erience, comparable results have been obtained 
with sulfathiazole. Massive pleural elusions, necessitating 
therapeutic aspiration, occurred in 4 per cent of our entire 
series of pneumonia patients, but only 1 per cent developed 
empyema. The presence of frank pneumocoede empvema 
demands surgical intervention, as chemotherapy alone is'inef- 
“^.j^^tment of suppurative lesions. It has ap- 
p^xrf that sulf apyndine or sulfathiazole treatment will permit 

effusions without aspiration or 
oAer interference, ^dividual patients developed endocarditis, 
o/ifis media, pMebtUs and metastatic abscess as complications 
m our senes of 2M pneumonia cases. 

.V Eeactions. — ^In general, the toxic effects of sulfa- 

thiazole are similar to those caused by sulfapjnddine, but occur 
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less frequently and with less severity. The most frequent toxic 
reactions from stilfathiazole are nausea and vomiting. As a 
rule they appear during the first twenty-four hours of therapy. 
However, the vomiting associated with sulfathiazole is usually 
mild and occurs in only 20 per cent of patients, as compared 
to the more severe and frequent (60 per cent) vomiting which 
accompanies sulfapyridine therapy. Rarely does the vomiting 
in sulfathiazole treated patients become so severe as to neces- 
sitate stopping the drug. This advantage is of decided im- 
portance in the management of patients suffering from pneu- 
monia. T^Tien vomiting is persistent it is advisable to replace 
water and chlorides by intravenous administration of saline 
solutions, in order to prevent bypochloremia and dehydration. 

Toxic effects involving the urinary tract have constituted 
one of the most important complications of therapy with either 
sulfathiazole or sulfapyridine.* Microscopic hematuria occurs 
in approximately 10 per cent of pneumonia patients receiving 
either drug. Gross hematuria, which is observed in 1 per cent 
of sulfapyridine treated cases, has as yet not been encountered 
by us -with sulfathiazole. The associated microscopic hemat- 
uria is probably explained in part by the presence of urinarj' 
crystals composed of the acetylated fraction of either drug. 
Unless a considerable number of red blood cells are detected, or 
evidence of ureteral blockage is apparent, cautious treatment 
may be continued. Crystals of acetylsulfathiazole were fre- 
quently seen in the voided urine and were found at autopsy 
in the renal pelves and tubules of one of our patients who died 
with an endocarditis. Anuria, caused by sulfathiazole, has 
not been encountered by us but we note rather frequently a 
transient reduction in urinary output during therapy. We feel 
that the possibility of serious renal damage from sulfathiazole 
must be borne in mind. If the luinary output tends to de- 
crease markedly the patient should be given additional fluids 
and, if immediate retmri of renal function does not occur, the 
drug should be stopped. 

Dermatitis occurs in about 3 per cent of pneumonia pa- 
tients treated ’with sulfathiazole. These skin eruptions may 
be maculopapular, urticarial, or may simulate the climcal ap- 
pearance of erythema nodosiun and be associated -with pain 
and tenderness of the joints. It is usual for fever to_ occur 
in conj'unction with these drug rashes. Conjunctivitis, ap- 
parently caused by sulfathiazole therapy, is occasionally seen. 
The development of dermatitis or conjunctivitis necessitates 
the withdrawal of the drug. 
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patients require no more than 25 to 35 gm. of the drug, ex- 
tending over a period of approximately five days. However, 
when using sulfathiazole in diseases requiring treatment over 
a longer period of time, one may expect a greater incidence of 
serious toxic reactions. 

Contraindications. — ^In our experience the only possible 
contraindication to sulfathiazole treatment is a history of a 
previous sensitivity to sulfanilamide and its derivatives as 
manifested by drug fever, gross hematuria, dermatitis, hemo- 
lytic anemia, neutropenia or jaundice. Even in spite of such 
a known sensitivity, it might be advisable, if the pneumonia 
is severe, to administer the drug and watch for toxic effects. 
The presence of jaundice, anemia or leukopenia before treat- 
ment is started does not contraindicate drug therapy. We 
know of no medication which cannot be given to patients re- 
ceiving sulfathiazole. 

Routine Management. — Dosage , — As soon as the diag- 
nosis of pneumonia is established and specimens for routine 
laboratory studies (blood count, urine, sputum and blood cul- 
ture) are collected, sulfathiazole is given immediately. An 
initial 3-gm. dose by mouth is repeated in four hours and 
then followed by 1 gm. every four hours thereafter (unless 
signs of severe toxicity develop) until the required total dos- 
age has been administered. Treatment on this dose schedule 
is continued until the temperature remains normal for forty- 
eight hours and definite clinical improvement is evidenced. In 
general, the total dosage of sulfathiazole is 25 to 35 gm. de- 
pending on the day of the disease when treatment is started, 
the presence or absence of bacteremia, the spread of the in- 
fection, and kidney function. It is impossible to make hard 
and fast rules regarding dosage, as each patient must be 
handled as an individual case. In certain instances, when a 
rapid elevation of blood level is desired, a 5 per cent solution 
of sulfathiazole sodium (0.06 gm. per kilogram of body 
weight) in sterile distilled water, can be given intravenously 
as a supplement to oral therapy. Where the patient is unable 
to cooperate to the extent of taking oral medication, it is pos- 
sible to give the drug through a nasal tube placed in the 
stomach. 

Fluids . — It is important in the management of pneumonia 
to maintain an adequate fluid balance. At least 3000 cc. of 
fluids daily should be given, either by mouth or parenteraify 
(a urinary output of 1000 cc. daily is desirable), in order to 
facilitate the excretion of the acetylated fraction of the drug 
by the kidneys. 
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Alkalis.— The administration of alkalis with sulfathiazole is 
of uncertain %'alue. In some instances it seen« to reduce some- 
what the associated nausea and vomiUng but appear to ha\e 
little or no effect upon maintaining the solubihty of ex^r^f^d 
druR by keeping the reaction of the unne near neutral, ibe 
routine use of soda bicarbonate or sodium citrate in amounts 
equal to that of the drug is therefore optional and not impera- 
tive. . . .£• 

Semm.— The adidsability of admmistermg tjqie-speaflc 
serum in addition to sulfathiazole is still a controversial sub- 
ject.^® However, we believe that cases in which drug treat- 
ment has failed to bring about the expected dinical response 
within thirtj'-sis to fort 3 ^-eight hours should be given the bene- 
fit of combined therapy. Here again, the physician must trwt 
each patient as an individual, and should give serum earlier 
when confronted with an overwhelming infection or bacter- 
emia. WTien administering serum the usual preliminaiy’ sensi- 
tirdty tests, conjunctival and intradermal, are always performed. 

If these prove negative, after twenty minutes, fur&er intra- 
venous testing with undiluted serum (1 cc.) is carried out. 
If, after seventy minutes, no untoward reaction has occurred, 
the patient is given an initial dose of 100,000 units of un- 
diluted t>pe-specific serum intravenously, followed by further 
injections of serum when necessary'. 

Suljatbiazole Blood Levels . — ^It is difficult to say what 
constitutes an adequate concentration of free sulfathiazole in 
the blood. In our experience, we have obtained equally good 
therapeutic results with low as with high levels. It is reason- 
able to believe that, if a free level of 5 mg. per cent is main- 
tained, one should expect satisfactor)>^ results. Levels exceed- 
ing this limit have been shown to be associated with a greater 
frequency of vomiting. Likewise there exists a relationship 
between high concentration of acetylsulfathiazole and hemat- 
uria. Several factors are responsible for indirddual variation 
in blood concentrations, such as drug absorption, kidney func- 
tion, and state of hydration. 

Precautions.— mxers using sulfathiazole one must reco'^- 
mze Its tome po^ibilities and should foUow the patient ve^ 
dosely. Signs of jaundice, drug fever, skin and^f^cS 
reaction Me to he looked for. Repeated blood coints and 
urme stages for evidence of. neutropenia, anemia hmaturia 
Md urobihnuna are important In certain instanc4 1?^^- 
ul to have blood chlonde and blood urea nitrogen determina 
tions performed. A fluid intake and output chart sio™; 
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kept on each patient. A recurrence or spread of the infection 
will occur if treatment is discontinued too early. Not infre- 
quently the initial clinical improvement proves to have been 
deceptive. 

TREATMENT OF PNEUMOCOCCIC MENINGITIS 

The effective antibacterial action of sulfapyridine has been 
most convincingly demonstrated through its successful use in 
pneumococcic meningitis, as prior to the introduction of the 
sulfonamide compounds this disease was almost 100 per cent 
fatal. Favorable reports appeared with the use of sulfanila- 
mide, but subsequent experience indicates that sulfapyridine 
is more effective against this type of infection and is the drug 
of choice in the treatment of pneumococcic meningitis. How- 
ever, in view of experimental studies with sulfathiazole and 
its clinical use in pneumoiua, it seems reasonable to assume 
that this newer compound may prove equally effective in the 
treatment of this disease. At this time sufficient clinical data 
are not available to permit an evaluation of sulfathiazole in 
meningitis. In this paper we wish to discuss certain principles 
involved in the application of sulfapyridine therapy to pneu- 
mococcic meningitis and to emphasize certain practical fea- 
tures in the handling of such cases. 

Pharmacology and Action of SulfapjTidine in Pneu- 
mococcic Meningitis . — Although in a general way the absorp- 
tion, distribution and excretion of sulfapyridine is similar to 
that of sulfanilamide, certain important differences e.xist. 
Being only one tenth as soluble, sulfapyridine is more slowly, 
and perhaps less completely, absorbed. The blood concentra- 
tions obtained with oral administration of standard dosages of 
sulfapyridine are extremely variable among individual ani- 
mals and patients, and the levels are usually considerably 
lower than those obtained with sulfanilamide. While this has 
not appeared to constitute an obstacle to the effective use of 
the drug in pneumonia, it might be of more consequence in 
meningitis, when high blood and spinal fluid concentrations of 
the drug are particularly desirable. This apparent limitation 
may be partially overcome by the intravenous administration 
of a solution of the sodium sffit of sulfapyridine. In this way 
the blood concentration may be regulated with greater ac- 
curacy and sufficiently high blood levels obtained. We do not 
yet know what constitutes an “adequate” blood level in men- 
ingitis, though experimental work would suggest that it is 
above 8 mg. per cent. 
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In our experience with the use of chemotherapeuric agents 
in several different lesions, it has appeared to us that a de- 
cisive factor in the action of sulfapjnridine is the cliemcal 
state of the Ihsues and tissue fijiid at the site of infection, 
with particular respect to the presence or absence of_ products 
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of an infection — before the lysis of dead bacteria, tissue cells 
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pjTidine may assume bactericidal proportions in the body. 
However, after suppuration develops through localization and 
tissue breakdown, the action of the drug is far more limited. 

In the latter conditions surgical drainage or removal of the 
focus win be an important adjunct to eSective therapy. Also, 
these drugs have only' a limited action on bacteria lodged in 
septic thrombi, and a bacteremia secondary to thrombophlebi- 
tis in a large vessel responds far less rapidly to adequate con- 
centrations of drug than one secondary to a diSusely invasive 
process.^® 

Ano^er consideration in chemotherapeutic action relating 
to meningitis is the interference with bacteriostasis which 
may occur when bacteria are aggjutinated. In unpublished 
experiments we have found that pneumococci agglutinated by 
spedfic serum are not as susceptible to the bacteriostatic ac- 
tion of sulfapyTidine in human serum fji vitro as when asglu- 
^ting antibody is excluded. WTlen phagocytes are present 
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study of the spinal fluid and blood, should then be carried out. 
The following plan of therapy is then followed: 

1. Stdfapyridine Dosage. — ^Administer an initial dose oi 
4 gm. and follow with sufficient drug, usually 1 to 2 gm. at 
four-hour intervals to maintain, if possible, a blood concentra- 
tion of more than 8 mg. per cent. The drug is given by mouth 
or through a nasal catheter. If oral dosage is impractical 
because of vomiting or coma, administer the sodium salt of 
sulfapjTudine in 5 per cent solution intravenously in corre- 
sponding amounts at six-hour intervals, tmtil oral administra- 
tion is possible. In general, treatment is continued on this 
dose schedule imtil definite clinical and laboratory cure is es- 
tablished. The drug is then continued in decreasing amounts 
for at least a week longer, although each case must be bandied 
individually, and no set rules should be laid down. 

2. Type-specific Serum . — ^It seems reasonable that meas- 
ures designed to raise the level of specific antibody against 
the offending organism will, in aU probability, supplement and 
render more effective the chemotherapeutic effect. As soon 
as the type is determined, specific antipneumococcus serum is 
given intravenously. An initial dose of 100,000 units is re- 
peated one or more times depending on the presence of a 
positive blood culture. There appears to be no indication for 
serum intrathecally, and, as suggested above, the agglutina- 
tion of pneumococci in the spinal fluid may interfere with 
effective drug action. 

3. Lumbar Puncture . — ^The ready passage of sulfapyrid- 
ine into the spinal fluid allows one to avoid frequent lumbar 
puncture, unless increased pressure symptoms develop, since 
no intrathecal medication is essential, and the spinal fluid may 
be assumed to be at least 50 per cent of the blood concentra- 
tion. Thus it is possible to avoid the potential dangers inci- 
dent to frequent spinal puncture and excessive withdrawal of 
spinal fluid. During ie first several days of treatment, 
lumbar pimcture may be done daily, but as the cerebrospinal 
fluid pressure returns to normal and the fluid becomes sterile 
they are performed less frequently. A satisfactoty clinical 
recovery is usually evidenced by a prompt reduction in the 
spinal fluid cell count and the appearance of negative cultures. 
Failure of these two changes to take place within forty-eight 
to seventy-two hours points rather definitely to the presence 
of a drug-resistant suppurative distributing focus. 

4. Foci of Infection . — Since the great majority of cases 
of pneumococcic meningitis are secondary to infections of 
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middle ear, mastoid or paranasal sinuses, an mtenswe searc^ 
for a possible focus in these areas is unperaUve. Eve^ pa- 
dent should be examined by a competent otolarjmgologist, 
and complete a:-ray studies of mastoids^ and paranasm sinuses 
should be performed with due recognition of the frequenQ' 
with which the signs of infection in these areas are masked 
by sulfapyridine therapy. The urgencj' of this step is based 
on the likelihood that the drug therapy will not influence a 
primary suppurative focus and that constant lefeeding of 
blood stream and meninges from such a focus will militate 
strongly against recover^'. Marked clinical improvement and 
sterilizadon of the spinal fluid and blood stream do not re- 
lieve the phj'sician of the necessity for condnuaUon of the 
search for fod, since the meningitis may become re-established 
if distrihuting fod untouched by drug therapy remain. 

The slightest eddence of undrained abscesses in mastoids 
or sinuses demands early surgical intervention, even though 
such findings would not call for surgerjf in the absence of 
meningitis. Operative procedures are relatively safe in a pa- 
tient protected against generalization of infection by sulfa- 
pyridine. A failure to recover lirag organisms on culture of 
such fod does not mean that inactivated or dormant organ- 
isms are not present and that when the drug is discontinued 
reactivation not occur with recurrence of meningeal in- 
volvement. During the past two years we have treated 
fourteen cases of pneumocoede meningitis, in five of which 
recove^ has taken place. Looking back on our failures we 
recopize that seveiM of them were due to delay in instituting 
surgical drainage of suppurative fod. 

5. Blood Transition.— ll the hemoglobin falls below 60 
per cent, transfusions of dtrated blood are given. The use of 
repeated small transfusions (200 cc.) may be helpful in the 
treatment of severe infections such as meningitis. 
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UROLOGIC CONDITIONS OF THE FEMALE URETHRA 

In comparison witli the complex male imethra, Tvith its 
numerous extensions and glandular ramifications, the lemale 
urethra is simple in construction. Aluch has been said and 
written about the former but comparatively little about the 
latter. 

A Symptom Complex Described. — Our attention was 
first drawn to a sjnnptom complex presented by many of the 
women appearing for treatment at the Urologic^ Clinic. This 
symptom complex is one oi jrequency or bladder irritation, 
urgency, nocturia, dribbling and pain referred over the bladder. 
It must be remembered that frequency of urination, per sc, 
may be the result of some constitutional ailment, such as diab- 
etes or nephritis, and must not be confused with that symptom 
as arising from patholopc conditions of the urethra and vesical 
neck. In those instances of constitutional disease with asso- 
ciated frequency of urination, the history of each individual so 
afiected is accompanied by the statement that abnormal quan- 
tities of urine are voided at the time of each urination. This 
K not usually the case where the pathologic change is localized 
in the urethra or vesical neck. In such instances, small quan- 
tities of urine are voided at frequent intervals. Again, in 
those instances of constitutional disease, ureenev, dribbline 
and referred pain are absent. 

In a serip of 500 women coming imder our observation, it 
was determined that their conditions fell into the followine 
groups; ° 

1. Urethritis. 

2. Cystic or villous ionnations at the verical neti, 

3. Iircgularity oi the vesica) ned:. 

4. Stricture of the urethra, 

5. Urethral caruncle. 

6. Cystocele. 

7. UreUiral di\-erticuluin. 
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Many of the women examined had almost complete relief 
from their s}Tnptoni complex following observation cystoscopy. 
This fact led us to attempt a classification of these different 
conditions as seen locally and to determine their pathologic 
bases. It is the opinion of the author that a nonspecific ure- 
thritis is responsible for certain definite changes. As time 
elapses, this urethritis is followed, after months or even years, 
by a cystic formation. This cystic change is occasionally 
followed by a villous formation. The irregularity of the vesical 
neck may be the result of a sclerosing process following the 
urethritis. It is not believed that each one of these particular 
conditions is a ch'm'cal entity in itself, but that it is either 
directly or indirectly the result of urethritis. 

The classical symptoms of which these patients complain 
are frequency of urination, with or without burning, urgency, 
nocturia, referred pain over the bladder, difficulty in starting 
the urinary stream, incontinence, hematuria and ^e sensation 
of incomplete empt 5 dng. We believe the suprapubic pain is 
due to vesical spasm and is a reflex caused by the inflammatory 
changes involving the vesical neck and also the trigone. The 
difficulty in starting the urinary stream and incontinence can 
be attributed to the inability of the vesical sphincter to open 
or close properly as a result of the sclerotic changes at this loca- 
tion. 

In the examination of these patients, a bougie h boule and 
a cysto-urethroscope with water dilatation are routinely em- 
ployed. The bougie k boule is used for urethral calibration. 
Its use is quite painless but a local anesthetic is suggested, as 
cystoscopy always should be done at the time of the examina- 
tion. The anesthetic of choice is a 1 per cent solution of 
diothane, although novocaine or cocaine solutions have been 
used. Authors differ in their beliefs as to the normal calibre 
of the female urethra. In those individuals who never com- 
plain of s 3 mpfoms referable to the urethra or bladder it has 
been observed that the average calibre of the adult female 
urethra is 26 F. We consider a smaller calibre responsible for 
the sjmiptom complex shown by many women. 

COTTOraONS PRESENTING THE SYirPTOM COMPEEX 
Urethritis. — The symptom complex portrayed, _ particu- 
larly the frequency, may be so extreme that the individual has 
a constant desire to void. The frequency may be so acute that 
only a few drops of urine are passed and this is associated wth 
smarting and burning to a severe degree. In spite of these 
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irritative svTuptoms, cystometry reveals a normal respo^e or 
Jne Tat S ^ bladder infection or 

cystitis, the cystometric graph is defimtely spasmodic and tends 

to htmertonia. , -l- . 

Few of the women presenting themselves gave a hptory^ ol 

a Eononheal vaginitis, hlany of them bad a -Mgiml discharge 
A culture of this discharge oftentimes revealed the presence ot 
colon bacilli, staphylococci, nonvirulent streptococci and some 
unidentified diphtheroids. Occasionally, the Tnehoraon^ 
vaginalis was observed. Repeated cultures of bladder uriiicw 
the cases observed revealed negative results and, for this 
reason, it is impossible to state the etiologic factor producing 
such an inflammatorj' reaction- The persistence of such a 
condition leads one to suspect the co-existence of a low-grade 
chronic injection of the suburethral glands. The presence of 
these glands has been demonstrated by such men as Johnson, 
Sachs, Renner, Folson, Robin and Cadit. It has been conclu- 
sively shown and demonstrated that the female urethra contains 
glands which resemble those of the prostate, but in a less highly 
developed state. Once these glantk become infected the infec- 
tion of the urethra would persist, due to the contiguity of the 
structures and the continu^ escape of infected secretions from 
these glands. 

As observed by the cysto-iirethroscope, the urethritis occurs 
as a granular inflammation which may involve the entire 
urethra, but particularly the posterior portion and the adjacent 
trigone (Fig. 207). In some instances this granular inflamma- 
tion sunounds the entire vesical neck; in o^ers, it is localized 
to the trigone and extends into the urethra. This tj'pical gran- 
ular appearance has also been seen on the lateral and superior 
edges of the vesical neck. IITjen the lateral and superior edges 
are involv^, the granular condition is more localized. jNIul- 
tiple localized areas ha\ne occasionally been observed, with 
intervening normal mucosa. These granular inflammatoiy' 
changes do not show the appearance or the redness that is 
^ually seen in pyogemc inflammatoiy^ reactions, but are small 
one, irregularly distributed granular elevations, presenting an 
^pearance not unWie coarse sandpaper. If an attempt is 
made to look directly down upon these localized areas with the 
cysto-urethroscope, they will not be seen. If the angle of the 
^o-urethroscope is such that the mucosa is obsen^ed at an 
in de''3t5ons will be seen to stand out 

TEEAnrENT.—The best results in the treatment of urethri- 
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tis have been obtained by the use of a hlaitd diet, dilatation oj 
the urethra the subsequent instillation of one of the albu- 
minates of silver. The alkalmtion of the urine and the oral 
adminfetration of a urinary sedative such as a mixture of 
potassium bromide, tincture of hyoscyamus and aqua camphora 
are routinely employed. Dilatation of the urethra is accom- 
plished^ by straight sounds, and is done at weekly intervals, 
increasing the calibre of the sound by one number at each dila- 
tation, over a period of weeks. The urethra in women under 
fifty can with safety be dilated to 30 or 32 F. However, it 
should be borne in mind that in women past fifty years of age, 
dilatation should never be carried to the extreme. In the 



Fig. 207. — ^The cystoscopic appearance of granular urethritis, as observed at 

the vesical neck. 


chronic protracted cases, topical applications of silver nitrate 
solution have been used successfully as an adjunct following 
dilatation, the application being made through an open urethro- 
scope, such as was designed by the author a few years ago. 

Cystic Formations at the Vesical Neck. — Polypoid or 
cystic formations at the vesical neck have been frequently ob- 
served (Fig. 208). Villous formations at similar locations 
(Fig. 209), an allied condition, are seen occasionally. _ The 
cystoscopic appearances are occasionally startling; the picture 
presented is one of gray, cystic projections. These cysts or 
polypoid formations are distinct; they may be single but are 
usually multiple. They are generally seen on the supenor or 
lateral walls of the vesical neck. They do not present an acute 
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Tig 20S.— PoliTwW fortaations observed at the vestal nt^i which is con' 
sideied a later stage ot the granular urethritis. 




Fig. JOT.—Yilious formations observed at the verica] nect, which we con- 
sider k the stage following the polypoid formations seen in Fig. 20S. Note 
list 'Csaiktd V3tswlarity oS thtse ^^ous iorm^Uozis. 

bases of these cystic formations are broad in comparison to the 
general contour. They do not appear vascular but as discrete 
ci'stic elevations or projections. The villous type of tonna- 
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tions present an entirely different appearance. They are con- 
siderably longer and are relatively the same size from the base 
to the tip. They are not discrete but present a shaggy, irregu- 
lar appearance. 

Treatment. — The treatment of pol 5 ^oid or c 3 istic forma- 
tions is urethral dilatation. The age of the patient should al- 
ways be considered. We feel that it is definitely injurious to 
overdilate the sphincter of an elderly woman, but in younger 
women complete relief from symptoms is usually gained by 
gradual weekly dilatations, ultimately reaching a calibre of 30 
or 32^ F. After each dilatation, an instillation of mild stiver 
protein solution has proved beneficial in the relief of the smart- 
ing and burning. The symptoms usually disappear before the 
maximum calibre is reached, but dilatation in younger women 
is always carried to 30 or 32 F. 

Villous projections should be subjected to julguration. 
After destruction of these villi by fulguration, dilatation of the 
urethra is continued to a calibre of 30 or 32 F. Fulguration is 
definitely a hospital procedure and should never be attempted 
in routine office practice because of the necessity of an anes- 
thetic and the possibility of a profuse secondary hemorrhage. 
These villous projections have been removed with the 
McCarthy resectoscope, the instrument employed in trans- 
urethral prostatic resection in the male, with exceUent results. 
However, one should never cut too deeply through the mucosa. 
Here again, after removal of the projections, dilatation must be 
done. It is always well to bear in mind that a urinary sedative, 
such as a mixture of potassium bromide and hyoscyamus, as 
well as some of the balsamics, will afford considerable relief to 
these patients during the course of their treatment. The urine 
itself should never be allowed to become overly acid, as a con- 
centrated acid urine causes considerable smarting and burning. 

It is well to keep it more to the neutral or alkaline side and 
this smarting and burning can be lessened by the use of potas- 
sium citrate in one of its many forms. 

Irregularity of the . Vesical Neck. — Irregularity of the 
vesical neck has a rather bizarre appearance (Fig. 210). The 
cystoscope reveals the vesical neck to be irregular in outline, 
instead of the usual smooth contour. This irregularity may be 
such as to make the vesical orifice present an eccentric contour. 
The irregularity may be seen at one or more points around the 
vesical neck but is generally present just lateral to the supe- 
rior arc. Associated with this irregularity there is a definite 
narrowing of the vesical neck. This narrowing or contracture 
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may be extreme, even to a point of produdng a sense of re- 
sistance as the cj’stoscope is introduced. As obseiA’ed, the 
mucosa is lighter in color than normdly seen, presenting a 
definitely stiffened appearance. This is particularly noted in 
the area of the irregularity. 

We are of the opinion that this contracture and irregulanty 
of the vesical neck is a distinct clinical entity, and do not con- 
sider such contracture of the vesical neck to be analogous vrith, 
or similar to, stricture of the urethra, as such pathologic change 
is found anterior to the vesical neck. It is in this tjpe of pa- 
tient that, following cj’stoscopic examination, complete relief 
from sjTnptoms is noted almost immediately. Usualh^ in this 



Fig. 210.— Marked irregularitj- of the bladder aeck, as ob'erred by the 
^toscope. The mucous membrane presenU a stiffened appearance, as wcE as 
depressionj or clefts in the normal contour. 


type, the symptoms presented are difficulty in starting the 
uma^ stream, pain referred over the bladder area, dribbline 
of unne, and particularly the loss of a fevr drops of urine 
on snee2mg or coughing. The age of thervomen obser^-ed S 
^is condition is generally higher than that seen in urethritis or 
m Ae cystic tpes. The etiologic factor producing such a con 
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at weekly intervals, gradually increasing the calibre of the 
sounds used. Due to the age of the patient and the definite 
contracture present, it is suggested that the dilatation should 
not be carried beyond 28 F. This condition, more than any 
other, always has a tendency to recur, but it has been noted 
that the time of recurrence after dilatation is always length- 
ened after each series of treatments. 

Stricture of the Urethra. — Stricture of the female urethra 
has been demonstrated, in many instances, to be the cause of 
frequency, difficulty of urination and dribbling. The calibre 
of the normal female urethra has been shown to be 26 F. 
and the stricture may vary in size from that figure to one of 
filiform diameter. As in the male, difficulty of urination is 
proportionate to the diameter of the stricture. The bougie a 
boule is used routinely in examination of patients, and it is 
surprising how many women can be classified as having ure- 
thral strictures. We do not consider contracture of the vesical 
neck to be in the same category as urethral strictures but feel 
that it, in itself, is a clinical entity. Urethral strictures have 
been demonstrated at many sites along the urethra, from the 
meatus to the anterior margin of the vesical sphincter. 
VlTiether or not stricture is the end result of an infection of 
the urethra, or the result of trauma, has never been clearly 
shown. 

The history of a patient suffering with stricture generally 
dates back over a period of years. It is always stated that, 
as time went on, the urinary difficulty became more pro- 
noimced, causing considerable straining to start the urinary flow 
and, once started, there was always difficulty in completely 
stopping it. The dribbling complained of may occur imme- 
diately after the cessation of the urinary act, or it may occur a 
short time after the individual has assumed an erect position. 
This dribbling can be explained by the formation of a small 
dilatation back of the stricture; by siphonic action, the urine 
will drip involuntarily from the meatus. 

The diagnosis of urethral stricture is made by the use of a 
fiong/e a boule. With the characteristic “hang” in stricture the 
diagnosis is not a difficult one. It has been observed that 
dilatation was necessary in some instances before the cysto- 
scope could be introduced. In other instances it has been noted 
that it was impossible to introduce the smallest bougie a boffie. 
Under such conditions a fiUJorm guide was introduced. The 
filiform was threaded, which permitted attachment to a woven 
urethral bougie or flexible sound. In this manner the urethra 
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xvas dilated to such a calibre as to permit the introducdon o{ 
s5i^t urethral souuds rvithout danger of penetraUng the 

Treatment.— The treatment of urethral stricture is ac- 
complished by gradual dilatation nrith straight urediral sounds 
at wekly inter\^. We consider too rapid dilatation to be 
injurious. It has been suggested, in those strictures located at 
the external meatus, that meatotomy be performed, the cut 
edges being sutured ■nith fine catgut. Horvever, it has been our 
experience that dilatation will suffice without resorting to oper- 
ative procedures. Strictures are usually obser\»ed in women 
middle life, and it is considered unwise to use a greater cali 


m 


bre than 30 F. There is a definite tendency toward contracture 
of dilated urethral strictures in the male and, for that reason, 
subsequent dilatation in the female is always considered neces- 
sarjA 

Urethral Canmcle. — ^Urethral caruncle is a small, flond, 
moist, vascular tumor occupying the margin of the urethral 
orifice. The sjTnptomatology is usually one of painful urina- 
tion and the tumor is very sensitive to the slightest pressure. 
Occasionally there is bleeding. Urethral carunde should never 
be confused with inflammatory or malignant growths at the 
margin of the urethra. 

Treatment. — -With cocaine as a local anesthetic, the 
carunde is grasped by a spedally constructed clamp and 
excised. It may be necessarjf to put in a suture of fine catgut 
to control the hemorrhage. Generally, such procedure is not 
necessary. It has been suggested by rarious authors that the 
carunde be subjected to ffie juJgurating current, under local 
anesthKia. After any procedure, either exdsion or fidguration, 
urethral dilatation should always be done. 

Cystocele. — Symptoms of cystocele should never be con- 
fused with those of urethral complaints. In a great many 
instances, women sufiering with cj'stocele will complain of fre- 
quent', dribbling and nocturia, but examination will definitely 
rev^ the presence of a sagging or prolapsed anterior \'agmal 
waU. It has been our custom, with all such patients with 
uraarj' sjTnptoms, to have the cj'stocele corrected first and 
then resort to tel treatment of the urethra, if necessary 
UreMDiverticnlum.-Urethra] diverticulum in women 
foUoxvs the trauma of childbirth 
particularly a prolonged, difficult delb'cry (Fie. 211') Pa- 

complain of a distinct bulging 
mass within the vagina, occumng during the time of urinatiom 

I’D!, 14 — 1 14 
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They also complain of much smarting and burning. The mass 
can be made to disappear by pressure in the vagina, which 
expresses a considerable amount of foul-smelling urine. Coitus 
is difficult and painful or impossible, due to the location of the 
tumor at the introitus. On cysto-urethroscopic examination, 
the opening of the diverticulum may be seen on the floor of the 
urethra. On examination, the urinary meatus is closed with 
the ^amining finger. The patient is asked to void and the 
bulging mass can be noted to appear within the vagina. A 
cysto-urethrogram presents a t3^ical appearance. 



Fig. 2II. — A urethro-cystogram showing the area of the urethral diverticulum. 

Treatment. — The treatment of urethral diverticulum is 
accomph'shed by simple incision of the pouch. This usually 
results in complete recovery in two to four weeks. Although 
a number of cures have been reported after conservative treat- 
ment such as injection of sclerosing solutions (33 per cent 
silver nitrate, zinc chloride, etc.), surgery is the method of 
choice. Careful dissection of the sac and repair of the urethra 
is not necessary in most cases, as the cicatricial tissue produced 
has more than sufficient strength to prevent rupture or extrav- 
asation. 
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SUMttART 

1. Nonpurulent urethritis in the female is a definite clinical 
entity. The sjTnptom complex complained of b}' women suf- 
fering with this condition is a wide and varied one. We believe 
that urethritis is a sustained infection originating in the sub- 
urethral glands. 

2. Cj’Stic or poljTJoid formations, as well as \illous forma- 
tions at the vesical neck, are believed to be the end result of 
a long, protracted, low-grade urethritis. 

3. Contracture of the vesical neck and stricture formations 
in the urethra are two distinct clinical entities, both resulting 
however from possible trauma and a superimposed, low-grade 
infection. 

4. Urethral diverticulum is occasionally seen. We believe 
that trauma is a definite etiologic factor in its appearance. 

5. The symptom complex of frequencj', smarting and burn- 
ing of urinations, dribbling and referred pain over the bladder 
complamed of by so many women, is a chain of sjmptoms 
referred to a deMte location. We are of the opinion that all 
women ha\Tng these complaints should have a careful and 
thorough a,-stoscopic study made of the urethra and vesical 
neck. 
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KETONE ACIDOSIS IN NONDIABETIC ADULTS 

According to Peters and Van Slyke,^ “acidosis may be 
broadly defined as an abnormal condition caused by the ac- 
cumulation in the body of an excess of acid or the loss from 
the body of alkali.” Because of the many and complex factors, 
both physiologic and patholo^c, -which influence the acid-base 
balance of the body, a multitude of processes may bring about 
the state of acidosis as an end result. Such a state exists -when 
either the bicarbonate of the blood falls below, or the hydrogen 
ion concentration rises above the normal limits. 

Conditions Responsible for Acidosis, — ^Acidosis of the 
metabolic type, in which “the primary disturbance is in the 
balance between alkali and acids other than carbonic,” ■ is 
encountered in a severe degree in a limited number of patho- 
logic conditions, namely: 

1. Severe anoiemia. 

2. Severe hemorrhage. 

3. Severe extrdse. 

4. Diarrheal disorders or fistulae of the intestine. 

5. Cydic vomiting of duldhood. 

6. Toiemias of pregnanej". 

7. Administration of ad^ying salts. 

S. Surptai or traumatic ^TinrV 

9. Starvation or carbohydrate deprivation. 

10. Renal disease. 

11. Diabetes mellitus 


men confronted with an acidosis of severe degree, which 
we may arbitrarily hmit to plasma carbon dioade combining 
power values less than 30 volumes per cent, it is ordinarilv 
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Starvation as a Cause . — ^Whatever the disease producing 
the acidosis may be, starvation is often present at the same 
time, and the amount which it contributes to the acidosis must 
be considered. It is the opim’on of Peters and Van Slyke,’ 
tJiat “the acid retention of starvation never appears to become 
intense enough to become in itself dangerous; the alkali reserve 
seldom, if ever, falls as much as 50 per cent below normal.” 
Gamble, Ross and TisdaU* report that in fasted epileptic pa- 
tients at the height of the ketosis the plasma “bicarbonate is 
found to be reduced by one third of its usual value.” There is 
listed no case with a plasma carbon dioxide determination 
below 37 volumes per cent. Lennox,® in a similar study upon 
twenty-four epileptics and two healthy persons, observed a 
m ini m al plasma bicarbonate of 33.2 volumes per cent in one 
patient, but the average low value for the entire group approx- 
imated 45 volumes per cent. From existing reports the con- 
clusion thus appears warranted that starvation of itself will not 
cause acidosis with a carbon dioxide value as low as 30 volumes 
per cent. 

Diabetic Acidosis with Blood Sugar Normal.— The 
presence of a marked hyperglycemia, ketosis and low carbon 
dioxide makes the diagnosis of diabetic acidosis evident. How- 
ever, the finding of normal blood sugar in an addotic patient 
in a single examination at the time of admission to the hospital 
does not necessarily exclude diabetes. Serious consequences 
can occur if this is not kept in mind. The most frequent, but 
not the only, drcumstance which accounts for this normal 
blood sugar is that the patient has already received insulin 
before entering the hospital. Three cases are summarized 
below in which patients with clear-cut evidence of diabetes 
were admitted in addosis accompanied by normal blood sugar: 

Case I. — W. P., male, white, aged seventy-two, was admitted 7/15/3^ 
for standardization. Laboratory findings were: blood sugar, 272; CO 2 , 45; 
blood urea nitrogen, 13. Treatment was standardized at S-0-0 units of insuh'n. 
The patient was readmitted 11/12/31, 10/13/32 and 1/20/33 because of 
furuncle of the nose, an abscess on the wrist and furuncles of the forehead, 
and diabetes. His final admission was IO/S/33, at which time the laboratory 
reported: blood sugar, 96; COy, 26; blood urea nitrogen, 20. The paUent 
was comatose, cold and perspiring; respiration was slow and deep, the breath 
had an acetone odor, the eyeballs were soft, the skin dehydrated, the listr 
enlarged and nodular, and foul, tarry material passed from the rectum, ne 
patient received ISO gm. of glucose by vein and 9S units of insulin. He 
died in eight and one-half hours. Postmortem report: primary adenocar- 
dnoma of bile ducts (Type IV) and eslreme portal cirrhosis. 

Case IL— W. S., male, white, aged twenty-three, was admitted 
at 11:00 r. m. Laboratory findings were; blood sugar, 103; CO 2 , SO; blood 
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urea nitrocen, II. The patient had been e.Tpcritncing namea and oce^onal 
vomiting for four days. He had been taking insuhr> lO-O-lD. Iso in^ 
or glucL nns given daring the night foBowing 

moming at 7:03 a. it. the findings mere: blood sugar, 354; COg, 22 (to rtsi 
dent’s dhcomfiture). The patient mas dbthargcd taking 49 units dailj. 


Case HL— S. VT., female, colored, aged ri-rty-tmo, mas admitted to ^ 
hospital 10/16/32, mith blood sugar 100 and CO2, 32. She had expenen^ 
abdominal discomfort and occasional vomiting for five days, dunng mhich 
period she had eaten nothing. She mas markedly obese. A dia^osis of 
diabetes was considered, but erroneousty was pvtn up because of lue biood 
findings. Glucose and saline mere gii-en, but no insulin. On ID/ 19/32 the 
patient mas transferred to the Metabolic Ward; eighteen hours after last glu- 
cose, Mood sugar of 30 and COa, 9. She died nine hours after transfer. 


Acidosis in Nondiabetdc Adults. — ^WTiile a normal blood 
sugar may be present imder unusual circumstances in a diabetic 
patient in acidosis, ire have also encountered patients in severe 
acidosis tvith nonnal or hypoglycemic blood sugars and normal 
blood urea nitiogens, who have the clinical picture of diabetic 
coma, but whose subsequent conrse proved the acidosis to be 
due neither to diabetes nor to kidney impairment. A summarj’ 
of nine of these cases foUows; 


Case X7. — A^ female, colored, aged thirty-tmo. 

First admission to Metabolic Division, Philadelphia General Hospital, 
12/13/34; discharged 1/S/3S. 

For tmo meeks the patient had bad a cold and cough. Thirty-sk hours 
prior to admisrion she began to ‘"hurt aD over.” For tmenty-four hours she 
had vomited almost continuously. For eighteen hours she had breathed 
deeply and mas hard to arouse. 

On entry the patient mas semistuporous and restless, mith acetone on 
breath and Kussmaul breathing. Heart, lungs and abdomen mere normal. 
Her Umperature mas nonnal and blood pressure mas lOS/SQ. Blood findings 
mere: sugar, 127; CO3, 19; urea nitrogen, 19; mhite cells, 19,100. TJtine— 
acetone diacetic add -f +-f+. After tmenty-four hours the blood 

m« 100; CO2, 52. Patient had received 20S units of insulin, 400 gm. of 
saline, and 35 gm. of sodium bicarhonate by mouth 
bods ml tolerance test, givmg 1.7S gm. of glucose per kSogwm of 


Fasting 
^4 hour 

1 hour 

2 hours 

3 hours 


Diuoa susor 
... 50 
... 120 
. 157 
... 156 
79 


0 

0 

Q 

0 

0 


Pasting blood sugars remained normal on unrestricted 
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sion she had vomited fourteen times. She had pains in her back and ab- 
domen, She was mentaUy dear. No abnormality was noted except that the 
liver edge could be palpated 4 fingerbreadths below costal margin. 

Blood findings were; sugar, 88; CO 2 , 19; urea nitrogen, 13; plasma 
chloride, 576; white cells, 14,600. Urine — acetone, -f- H—f; diacetic add, 
++++; glucose, 0. After twenty-four hours the blood sugar was at 109; 
CO 2 , 56. The patient had received no insulin; 160 gm. of glucose; 4300 cc. 
of normal saline; 32 gm. of sodium bicarbonate. 

4/12 Bromsulfalein test; 35 per cent retention at thirty minutes. 

4/15 Gastric analysis with histamine — no free hydrociloric acid and no 
total add above 2 in any specimen, 

4/25 Glucose tolerance test (one hour, two dose method): 

Blood sugar Urine sugar 


Fasting 88 0 

a hour 148 

1 hour 156 0.5 gm. 


4/8 to 4/18 on a diet of protein, 60; fat, 200; carbohydrate, 50, the 
urine remained free of ketone bodies and CO 2 did not fail below 54. 

4/19 to 4/26 Blood sugar normal and urine free of sugar on unrestricted 
house diet 

Third admission 5/19/35; discharged 6/13/35. 

On 5/18 nausea and lassitude developed, the patient vomited, and became 
very thirsty; breathing became rapid, deep, and finally stertorous. The pa- 
.tient was drowsy but could be aroused; Kussmaul breathing and acetone on 
breath were noted; the liver edge could be palpated 4 fingerbreadths below 
costal margin. Laboratory findings were: blood sugar, 100; CO 2 , 13; blood 
urea nitrogen, 12; white blood cells, 18^00. Vrine — acetone, -f-h-h-f ; diaKtlc 
add, -f— 1 — h-hi glucose, 0. During the first six hours oi treatment the patient 
received no insulin or glucose; 6500 cc. of normal saline and 25 gm. additional 
NaCI; 30 gm. of sodium bicarbonate. At six hours the blood sugar reading 
was 122; CO 2 , 13. Between the sixth and thirtieth hour the patient received 
340 gm. of glucose; 4300 cc. normal saline; 1500 cc. of Hartmann’s solution; 
18 gm, of sodium bicarbonate. At thirty hours the blood sugar reading was 
216; CO 2 , 41. A urine specimen at thirty-two hours contained no acetone 
bodies. At fifty-eight hours the blood findings were; sugar, 113; CDs, 63; 
urea nitrogen, 8. 

5/29 Response of blood sugar to adrenalin test: Fasting, 86; 15 minims 
adrenalin (H); hour, tOO; 1 hour, 159; 1^ hours, 163. 

Diet 6/3 to 6/6 — protein, 60; fats. ISO; carbohydrates, 30. 

6/7 to 6/11— protein, 40; fats, 250; carbohydrates, 30, 
with small doses of whiskey. 

Blood Vrine 



Sugar 

CO 2 

Acetone 

Diacetic 

6/8 

76 

46 

0 

0 

6/9 

66 

41 

-| — i— t- 

0 

6/10 .... 

76 

45 

+++ 


6/11 

85 

45 



Fourth admission 1/22/36; discharged 2/5/36. 



histnrv and nhvsical findings at this time 

were almost 

identical with 

those of previous admissions. 

The blood sugar 

reading was 

88; CO 2 , 14, 
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blood urea nitrogen, 13; 30 

eleven hours the paUent received no insito, 1500 «. non^^ 

Te v^JTtlrSint^viousb-. At the twentieth hour the blood sugar reading 

vras 176; CO 2 , 63. f 

1/30 SeniiD cholesterol, 15S; ester, 47 per cent. 

Fijth admission 9/U/36; discharged 10/9/36. _ , . „ 

The patient had not eaten for three days and had suSe^ from 
and dianhea. She was mentally dear. Laboratory findings were: blood 
sugar, 73; COj, 13; blood urea nitrogen, 11. 


Blood Scrum 


Total base 138.2 milliequivalents (normal lSO-160) 

Total aiuons 

a 102.0 

HCOa S.S 

Proteinate 17.8 

Inorganic POr 18 

Organic POr 18 

Lactate 2.6 


130.9 


After forty hours of treatment the blood sugar reading was 97; CO;, 44. 
Patient received 3500 cc. of normal saline and 325 gm. of glucose, but no in- 
sulin, bicarbonate or lactate. 

9/22 Takata-.Ara— 00 


Comment . — During a period of less than tvro years this pa- 
tient ivas admitted five times in profound ketone addosis rvith- 
out hj'perglycemia or azotemia. The course of events leading 
up to eaA admission -was very similar. She rvas a chronic 
alcoholic and bouts of alcoholism usually if not invariably pre- 
ceded her admission to the hospital. She vrould eat but little 
and about two days before adm&ion progressively more severe 
vomiting would occur. Finally, there were marked dehydra- 
tion, Kussmaul breathing, acetone on the breath and more or 
Iks severe mental confusion. Clinically the picture was iden- 
tical with that of diabetic coma. 

A review of the treatment shows that the addosis was con- 
trolled as well without insulin as with it, insulin having been 
used only on tte first admission. Glucose, however, was 
essential. During the third admission there was no rise of 
carbon diojade at the end of sk hours during which she re- 
mved large doses of sodium chloride and sodium bicarbonate. 
Durmg the foi^ admission the carbon dioxide rose much 
more rapidly after sodium lactate was added to the previous 
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■ treatment of saline and glucose. During the fifth admission 
neither lactate nor bicarbonate was used and the carbon 
dioxide rose relatively slowly. The effect of each of the above 
therapeutic measures corresponds with our experience with 
the treatment of acidosis in diabetic patients, except of course 
the use of insulin was not necessary. 

This patient returned to her home in the South and we have 
not been able to follow her. We have not seen any other pa- 
tient with repeated bouts of acidosis. However, we have seen 
a number of patients with single attacks, of which eight sum- 
maries follow. 

Case V. — ^D. A., female, colored, aged twenty-six, was a patient in the 
Metabolic Ward from 9/24/34 to 10/4/34. She was known to be a severe 
alcoholic. She had vomited for four days, and suffered from paroxys'ufl 
upper abdominal pain. There was exquisite tenderness in upper abdomen and 
marked rigidity. Temperature, 98.6° F.; pulse, lOS; respiration, 40. An 
acetone breath was noticeable. The blood findings were: sugar, 137; COs, 
22; urea nitrogen, 12; plasma chloride, SIO; white cells, 14,300. The first 
urine was lost in enema; tbe second showed acetone, -f-f-f; diacetie add, -f. 
After twenty-two hours tbe blood sugar reading was 162; COa, 56. Tbe pa- 
tient had received 70 units of insulin, 270 gm. of glucose (of which 160 gm. 
were given Intravenously), 4680 cc. of normal saline, and 26 gm. of sodium 
bicarbonate. 

9/25 Cholesterol 168, with ester 55 per cent. 

9/27 Icterus index, 50; 10/3, 7. The i-rays show normally functioning 
gallbladder. 

The patient was subsequently observed to have tbe following blood sugar 
curves, after the ingestion of 1.75 gm. per kBogmm ol body n’cight; 



1/18/35 

1/17/36 

8/5/36 

Fasting 

96 

102 

83 

hour 

122 

178 

146 

1 hour 

157 

224 

180 

2 hours 

142 

163 

197 

3 hours . 

120 

70 

82 


She was noted to have an enlarged liver, which increased in size as time 
went on. 

Case VI. — h. C; female, white, aged twenty-seven, was a patient in the 
hospital four times between 1932 and 1935, each Ume compiaim'ng of nervous- 
ness, insomnia, anorexia, palpitation, dirdness and pains in tbe head. In 
November, 1935, she was in the Psychopathic Ward with a history of heavy 
drinking for the previous seven months. Repeated blood sugars were normal 
and there were no significant physical findings. 

The patient was admitted to Metabolic Ward 9/28/36 and remained untu 
11/26/36. She had eaten little and vomited much in recent months, and for 
four days before admittance had eaten nothing. She appeared acutely Ol and 
dehydrated, and had cherry-red Ups, soft eyeballs, Kussmaul breathing and 
acetone upon tbe breath. Blood findings were: sugar, 76; CO 2 , 13; urea 
nitrogen, 18; plasma chloride, 492. 
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Total base 

HCO3 

a 


Blood Serum 

119,9 miHieqmvalents (normal 150-160) 
7.0 
S4.0 


Drint-acetone, -H-+-5-; diactUc add, ++++: 

AlUt filteea houR the carbon dioxide wading teas 56. The patient had 
received ISO gm. oi ^uense, 3000 cc, of notmaJ saline and 21 gm, of sodmm 
bicarbonate, 

U/i Strom cholesterol 186, mith esters SS per ctnL 

On an ■amestricted diet nine fasting blood sugars ranged betn-een SI and 9S. 


Casa "VIL— J. B,, male, white, aged twenty-nine, was a severe alcoholic 
who bad been in the Ps>-chopathic Ward the previous year for alcoholism. 
He was admitted to the Metabolic Ward 9/16/36 and remained until 10/1/36. 
He bad been drinhing beavSy for two to three months. Hunng the previous 
three dais he had eaten onlj' one sandwich and had vomited on several t)cca- 
sions. He complained of weakness and burning epigastric pain. 

Kussmaul breathing was present, and acetone on the breath. The blood 
findings were; sugar, 122; COc, 21; urea nitrogen, 2S; plasma chloride, S2S. 
Urine — acetone, -1— H-: diacetic add, +4— f-f. After 1616 hours the blood 
sugar was at 200; CO2, 44, The patient tod received 120 units of insulin, 
300 gm, of glucose, 3000 cc. of normal saline, and 10 gm. of sodium bicarbonate. 

Blood Susar Tolrranee Test 9)19 
Fasting , 95 2 hours 124 

16 hour . 157 3 hours IIS 

1 hour . , 124 


Case VIII. — R. R., female, colored, aged &It>--iune. This patient had 
been in the Neivoiis Ward the previous year because of an alcoholic debauch, 
haring been admitted unconsdous. She was admitted to the Metabolic Ward 
S/9/37; discharged 5/13/37. She bad been drinking heavily for some days. 
At entiy she was deeply comatose. Respirations were slow ^d deep. Labor- 
atory findings were: blood sugar, 30; CO;, 31; blood urea nitrogen, 14; 
serum aceto-acetic add, trace; scrum beU-bydrox\-butyric add, 94 mg. per 
cent; eholesterol, 294; ester, 51 per cent. 

.1- receiving 50 cc, of 50 per cent glucose intrar-enously she imme- 

diately became restless and noisr-, speaking and shouting uninteDiably. The 
next morning she was alert and rational. 

S/U leteros index, 16, 

5/11 Bromsulfalein, 60 per cent retention at thirtj' minutes. 


Blood Sugar Tolerance Teat 5)12 


Fasting 

Blood 

Urine 

% hour 

... 

0 

X hour 

2 hours 


0 

3 hours 

SO 

0 


In addition to tlie above five cases on the jMetaboIic Ward 
h.™ b™ pMeged .0 lb„r gases to pauSe 
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on other wards, in which there was a severe depression of the 
carbon dioxide, not due to diabetes or nephritis. 

OasQ IX. — ^J. female, colored, aged forty, was admitted to the Nervous 
Ward 6/22/37 (Service of Dr. Joseph C. Yaskin). She had been drinking 
heavily for three days and had become uaconsdous the night before admission. 
At entry she was in a deep coma. 

The blood findings were: sugar, 20; CO 2 , 3S; urea nitrogen, 13. The 
urine contained acetone and dhcetic add. 

The administration of 7S cc. of SO per cent glucose intravenously caused 
her to regain consdousness almost at once. It was noted that the liver edge 
was palpable balf way between the costal margin and the umbflicus. 

6/23 Serum cholesterol, 153; ester, 6S per cent. 

7/7 Takata-Ara, weakly positive. 

7/7 Icterus index, 10. 

There was no history of any previous similar attack. The patient made 
an uneventful recovery. 

Case X. — ^H. H., male, white, aged fifty-four, was admitted to the Medical 
Ward 5/7/38. He had been drinking freely for several months and had been 
on a debauch for some days. At entry it was noted that he was very con- 
fused but could be aroused, that he was emaciated and markedly dehydrated, 
and had moderate Kussmaul breathing. Blood findings were: sugar, 42 ; COe, 
33; urea nitrogen, 13. The urine contained acetone, -f-f; diacetic add, 0. 

The patient made an uneventful recovery. 

Case XI. — S. female, colored, aged thirty-four, was admitted to the 

Medical Ward 11/9/37 (Service of Dr. Trumen G. Schnabel). She bad com- 
plained of abdominal pain for three weeks, had been vomiting for she days, 
and had been profoundly unconsdous for twenty-four hours. Blood findings 
were: sugar, 46; COg, I5; urea m'trogen, 13. The urine contained acetone, 
-f; diacetic add, 0; bile pigment, -f-. The sderae were icteric. 

The patient died nine hours after entry. At postmortem examination 
acute yellow atrophy of the liver was found. 

Case Xn. — E. K., female, white, aged thirty-three, was admitted to the 
Gynecological Ward 2/18/38 (Service of Dr. Catharine Macfarlane). She 
had complained of indigestion of variable severity for two months. For 
twenty-four hours she had had severe abdominal pain and vomiting. At entry 
she was consdous, in a state of collapse, with beHy somewhat rigid. Her 
menstrual history suggested the diagnosis of ectopic pregnancy, which a lapar- 
otomy under local anesthesia failed to reveal. Blood taken after glucose had 
been started intravenously, but before the laparotomy, contained sugar, 166; 
CO 2 , 21 ; urea nitrogen, 9. The patient died twenty-seven hours after admis- 
sion. Postmortem examination showed portal cirrhosis with extreme fatty 
infiltration. 

Comment . — Cases W, V, VI and VII were all sent from the 
Receiving Ward to the Metabolic Ward with the provisional 
diagnosis of diabetic coma. Their clinical appearance pimu- 
lated exactly that of diabetic coma, and the severe acidosis 
accounted for their symptoms and physical conditions. In 
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Cases Vin, DC and X, however, the acidosis was l^s pr^ 
nounced, but hypoglycemia was present enough to pro- 

duce profound unconsciousness m Cases Mil and 1 a. and 
mental confusion in Case X. 

In nevr of the fact that in each case, except the last two, 
acidosis occurred in a patient cddictcd to alcohol,^ and ire- 
quently if not invariably after a debauch, the question arises 
as to whether alcohol of itself can cause a profound ketone 
acidosis. Himwich and his associates® reported that in both 
dogs and human subjects there is a metabolic acidosis due to 
accumulation of lactic acid, but the tables presented reveal 
that the carbon dioxide capacity never diopp^ below 40 
volumes per cent, even for prolonged debauches in which the 
blood lactic add attained 40 mg. per cent. In no e.xperiment 
did they find evidence of ketosis. 

Our chief purpose in reporting the above cases is to point 
out that a very severe ketone addosis can occur in adult pa- 
tients who are not diabetic. Concerning the mechanism of the 
production of the addosis we can only speculate. The first two 
patients had enlarged livers, presumabty due to fatty infiltra- 
tion, most of the patients in laboratoiy' tests gave evidence of 
impaired liver function, and the last two patients were found 
to have se\'ere liver damage at necropsy. We assume that the 
liver had a diminished ability to store glycogen and to convert 
noncarbohydrate substances into glucose. With starvation of 
several days’ duration, the damaged liver could not produce 
suf&dent ^ucose from noncarbohydrate sources to meet the 
metabolic requirements. Under such conditions, as Mirsky" 
has pointed out, fat metabolism becomes excessive and ketosis 
results. This viewpoint is supported, also, by the fact that in 
Cases VILL, DC, X and XI the patients were definitely h\mo- 
glycemic. 

CoUip® and his co-workers and others®- have reported the 
kolation of an anterior pituitary ketogenic or jat metabolism 
hormone which efiected an increased blood level of ketones and 
uraarjf output of ketones, but we are not aware of any evidence 
dysfunction in the cases under consideration. 

If the combination of liver damage and food deprivation 
occumng most frequenUy in assodation with acute alcoholism’ 
ran cause_ such a severe ketone addosis as we have described’ 
Ae quesUon naturally arises as to why this state is not more 
frequently observed. To this we have no answer except that 
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hypertension 

lilY object is not to (bscuss all the phases of this subject, 
but rather to illustrate, by means of case, the diagnoses and 
treatment of the three most common conditions in rrhich hyper- 
tension is a prominent manifestation. 

Pathogenesis. — ^The rapid accumulation of new facts per- 
taining to the pathogenesis of hypertension has thrown a great 
deal of light on this old- and perplexing problem, hluch of our 
knowledge of the subject may be attributed directly or indi- 
rectly to the work of Goldblatt. His obser\ations have resulted 
in a mass of additional experimentation and results which con- 
firm the role of renal ischemia in the production of a pressor 
substance which appears to be the direct cause of hj^pertension. 
Page has demonstrated the presence of an additional factor 
which appears to acti\’ate the pressor substance. He further 
finds eridence of an inhibitor substance which appears to coun- 
teract the pressor substance. This latter substance is supposed 
to be elaborated by normal kidney tissue. Thus as the supply 
of pressor substance increases due to ischemia, resulting from 
advancing kidney disease, the supply of inhibitor substance 
decreases, due to the loss of normal ludney tissue. This work 
is largely e.xperimental and is not necessaiil 3 ' the final solution 
to the problem. The clinical importance of renal ischemia as 
an etiologic factor is further emphasized by the report of 
Blackman, who found definite narrowing of the renal arteries, 
at or near their origin from the aorta, in 85 per cent of 50 
cases of essential hjTjertension. This was in striking contrast 
to the 50^ control cases, in which only slight narrowing was 
obser\'ed in 10 per cent. A number of single case reports have 
appeared in which hypertension was relieved by removal of 
tumors or other masses which caused constriction of a renal 
arteiyc Likewise, the removal of a single diseased kidney be- 
cause of pyelonephritis, tumor or infarct has resulted in the 
rapid return of the blood pressure to normal. 
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The importance of urinary infections and obstructions, as 
me ^use of pyelonephritis and the associated hypertension, 
has been emphasized by Weiss and Parker. The frequent asso- 
ciation of this condition with the toxemia of pregnancy is illus- 
trated^ in their cases. They stress the extreme variability in 
the clinical course of pyelonephritis which makes it extremely 
difficult to recognize in many instances. Furthermore, the 
infection may remain inactive for many years after the acute 
stage and its presence may be recognized or suspected only 
during acute exacerbations. They estimate that 15 to 20 per 
cent of all cases of malignant hypertension are due to pyelo- 
nephritis. 

It is obvious that h}ipertension in the great majority of 
instances is secondary to an imderlying primary condition and 
is not a separate disease entity. At one time the term “essen- 
tial” or “idiopathic” was applied to from 80 to 90 per cent of 
all cases of hypertension. Owing to the recognition that the 
majority of cases are either neurogenic, endocrine, cardio- 
vascular or renal in origin, the diagnosis of essential hyper- 
tension is made less frequently and there is no doubt that it 
may be replaced entirely. However, for the time being, we are 
still forced to use it in many instances. 

ESSENTIAL HYPERTENSION 

The following case is an example of hypertension in which 
we are unable to find evidence of any imderlying primary dis- 
ease; hence it is designated as essential hypertension; 

Case I. — H. M., a forty-eight-ycar-old married woman, first came to the 
clinic in 193S, complaining of headache, dizriness and insomnia. Her mother 
ch'ed of apoplexy at the age of fifty-two years. Her father th'ed suddenly of 
heart disease at fifty-eight years. One sister had “high blood pressure.” An- 
other sister had "kidney trouble.” 

The patient’s health had been unusually good, except for measles and 
mumps during childhood. She had three norma] pregnancies and labors. She 
places the onset of her present illness at the be^ning of her menopause in 
1934. This was accompanied by marked nervous disturbances and the blood 
pressure estimation was reported as “high” at that time. Our records show 
that at the time of her first visit to the clinic in 193S, her blood pressure was 
190 systoh'c, 108 diastolic. The urine was free of albumin; specific gravity 
1.028. It contained an occasional leukof^de, but no casts or red blwd cells. 

Her heart was normal In size and there were no cardiac murmurs. Since then 
she has been a regular visitor to the clinic, and our examinations indicate that 
her condition has become progressively worse, unlSl it became necessary to 
refer her to the ward for complete physical rest. 

On admission to the hospital, the patient complained of shortness oi 
breath on exertion, dizriness, impairment of vision, nocturia two or three 
times, and weakness of the left arm. 



hypertensiox 


1825 


The phj-acal examination m-ealed a weB nourished white wor^ lying 
Bat in bed. The skin and mucus membranes were normal in color. There was 
slight weakness of the muscles of the right side of the face, Md weatoes^f 
the left ann. There was prominent pulsation of the vessels of the ne^. 
thyroid gland was not enlarged. The lungs were normal. The area of car^ac 
dulness was increased to 13 cm. to the left of the nudstemal hne at the ^ 
interspace. There were no cardiac murmurs. The rhythm was normal, 
second aortic sound was greatly accentuated. The Uver edge was felt 2 
bdow the right costal mar^. The spleen was not enlarged. There was slight 
pretibial and ankle edema. The peripheral arteries were moderately thickened 
and tortuous. The blood pressure on the day of admission to the hospital 
was 230 systolic and 128 diastolic. Since then it has fallen slightly and main- 
tains an average lestl of approximately 205 systolic and 115 diastolic. The 
spinal flmd pressure was 310 mm. of water. This was reduced to 250 after 
the remor'al of a specimen for examination. 

The urine was dear with a specific gravity of 1X)10. It contained a slight 
trace of albumin, an occasional white blood ceil, hut no ted cells or casts. 
The two-hour specific gravity test showed a fixed low specific grasity with a 
maTiTniiTn concentration of 1T)15, and a great increase in the volume of the 
night specimen over the day specimen. The phenolsulfonphlhalein eserttion 
amounted to 55 per cent in two hours. The result of the urea dcarance test 
was 65 per cent of the average normal. The blood urea les'el was 16 mg. 
per cent The blood Wassermann and Kahn reactions were negative. The 
basal metabolic rate was normal. 

A roentgenogram of the chest revealed enlargement of the cardiac shadow, 
which chiefly involved the left ventride. i-Ray examination of the skull re- 
vealed nothing abnormal. The blood count was essentially normal: 4^00,000 
ted ceils, 7,200 white cells, and a normal difierential smear. The electrocar- 
diogram indicated left ventricular preponderance, but otherwise was normal. 
Ophthalmologic examination revealed blurring of both disk margins, arterio- 
venous compression and narrowing of the arterioles. A retrograde pyelogram 
produced no eridence of urinary obstruction or disease of the ureter or pelsis 
of either kidney. Separate specimens of urine obtained by ureteraf catheteriza- 
tion were tntiidy normal and contained only 2 to 4 while cdls per low power 
field. A sugar tolerance test gave normal results. 


Predisposing Factors.— The importance of the hereditary 
factor in essential hypertension has long been recognized. In 
to instance, a sister -was known to have hj^pertension and 
It IS probable that the father who died of heart disease had 
nj^ertension. A second sister had “kidney disease.” Cer- 

rnost of the members of the family exhibit a tendency 
to cardiovascular disease, uuucuuy 

^ exceUent state of health until 
TMenopanse which began five years ago The 

u^y severe. It is not uncommon to find slight to verv hiph 
blood presswe which has its onset with the mSooLse Frf 


as 
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in this case, it persists for years. The prognosis of hyperten- 
sion coincident with the menopause is usually good. 

Diagnosis. — Hyperthyroidism can be definitely eliminated 
as a possible cause of hypertension in this case, by the normal 
basal metabolic rate and the absence of the other commonly 
associated symptoms. Basophilic adenoma of the pituitary 
can be ehminated by the negative a:-ray of the skull, the 
normal sugar tolerance curve, and other evidences of the syn- 
drome. 

Because of the rapid progress in her illness, we made a 
special search for evidence of pyelonephritis. Repeated urine 
examinations did not reveal more than a normal number of 
leukocytes and other formed sediment. Urine cultures were 
sterile. There is no history of urinary tract disease, such as 
C5^titis, pyelitis or acute nephritis. There has never been any 
tenderness in the region of the kidneys, and the normal pyelo- 
gram excludes disease of the ureters and pelves of the kid- 
neys. The right kidney’s lower pole is palpable, but not 
tender. It is possible, as in the cases reported by Weiss and 
Parker, that pyelonephritis is present and in a quiescent stage 
with complete absence of signs and s}Tnptoms, and at autopsy 
the pathologic changes of the chronic stage of the disease may 
be found. However, in the absence of more positive clinical 
evidence, we must class it as essential hypertension. 

We may assume that the hypertension in this case is due 
to primary vascular disease. Possibly there is sclerosis and 
narrowing of one or both renal arteries, producing partial 
renal ischemia, as mentioned above. Unfortunately, it cannot 
be proved except by surgical exploration; the patient’s physical 
condition and the improbability of finding a unilateral renal 
sclerosis does not justify such a procedure. 

This patient’s disease is well advanced, as indicated by the 
symptoms of early myocardial failure, and evidence of an im- 
pending intracranial accident. The renal function is m^- 
tained by the excretion of an increased volume of low specific 
gravity urine. Withdrawal of spinal fluid reduced the high 
intracranial pressure and relieved the associated sjmptoms, 
such as edema of the optic disk and muscular weakness of the 
face and left arm. Generally her condition has improved, and 
the blood pressure level is lower. However, I expect a rather 
prompt return of the pressure and symptoms when she re- 
sumes her duties. 

Prognosis. — The outcome of this case is very uncertain 
and indefinite. It is probable that it will be terminated by 
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sudden or gradual myocardial failure or 
Rpnal failure rarely occurs except when it is seconoary 10 
L(hac decompensaaon. The progno^ in ^^ent^ h^er- 
tension is variable. Some of these patients go on for tm or 
twenty years or longer, with few, if any, symptoms; m others, 

the progress is rapid and fatal in a few . . 

Treatment.— The treatment of essential hypertension in 
the majority of cases is unsatisfactory. Complete recover},' is 
extremely uncommon. However, by the careful luse of the 
available methods and drugs, much can be done to mamtain 
the majority of these patients in comparative comfort and 
useful hfe for many years. 

Mental Hygiene.— It is of prime importance that the 
patient should not regard hypertension as a death warrant Md 
live in mortal fear of apoplexy, heart failure or other terminal 
events. One should not be too pessimistic in regard to treat- 
ment; much can be done to relieve and prevent the various 
manifestations of the disease. It is important to assure the 
patient that high blood pressure is compatible with long life. 
Adwe him to divert his attention from his blood pressure and 
to avoid discussion of the subject with his friends. Worry 
and anxiety over business or social affairs should be elimi- 
nated as much as possible. 

Rest. — ^Regular horns of rest and diversion should be en- 
couraged. Vacations should be arranged so that the maxi- 
ma amount of physical and mental rest will be obtained. 
Winter vacations in the warmer dimates will reduce the in- 
cidence of upper respiratory infections. Exercise should be 
reduced to walking or playing a few holes of golf. The 
^ount of exercise should be carefully determined for each 
individual case, depending chiefly on the functional capacity 
of the drcvdatory system. 

_ Diet.— V arious forms of diet for the relief of hyperten- 
suggested and tried. In general, the diet 
should he arranged with the objects of reducing weight when 
It IS exc^ive, and of providing adequate amounts of the es- 
^tiM food^roteins, carbohydrates, fats and vitamins 

hypertensive patient is 
^ogmed by most chmaans. Not infrequently a reduction 
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cient exercise to produce any effect on the weight would result 
in an enormous increase in the work of the heart and vessels. 
Such a strain, whether it is sudden or gradual, could readily 
result in myocardial failure or apoplexy. The only practical 
and harmless method of weight reduction is the proper regu- 
lation of food ingested. 

Meat-free diet in treatment of hypertension is no longer 
considered of value. In fact, the rigid restriction of protein 
is definitely contraindicated. This is especially true if there is 
loss of large amounts of protein in the urine. In such in- 
stances, protein restriction may result in the production of 
edema. In the average patient with hypertension, the protein 
in the diet should be sufficient to supply the normal require- 
ments of the body: approximately 1 gm. of protein per kilo- 
gram of body weight. Indeed, there is no scientific confirma- 
tion that even excessive amounts of protein are injurious to 
the hypertensive patient with normal kidney function. 

The benefits obtained by rigid salt restriction have not 
been sufficient to warrant its continued use. Furthermore, 
such a procedure is an added hardship to the patient, because 
a salt-poor diet is definitely not palatable. In the absence of 
edema, the avoidance of excessive salt ingestion is sufficient. 
This may be accomplished by avoiding salty foods and not 
adding salt to the food after it is prepared in the kitchen. 

Beverages. — There appears to be no harm to the hyper- 
tensive patient from an occasional drink of an alcoholic bev- 
erage, or from moderate amounts of tea or coffee. 

Drugs. — Drugs, in the treatment of essential hypertension, 
find their greatest value in the relief of symptoms. The dmgs 
which act by relaxing the vascular system have a transient 
and uncertain effect. Hypertension atone is not an indication 
for such medication. Many patients are entirely free of 
S}miptoms, and there is no benefit to be obtained by over- 
zealous attempts to reduce the pressure. The reduction of 
pressure often results in disagreeable symptoms, especially in 
those cases of long duration, with advanced vascular damage. 

Nitrites . — The m’trites depend on their vasodilating effect 
to reduce an elevated blood pressure. Their duration of action 
is brief and, in most instances, there is nothing to be gained 
by Aeir use. They may be used to advantage in the peric^ 
when hypertension is highest. They frequently afford relief 
for certain headaches and for the pain of angina pectoris. 

Potassium Suljocyanate . — Recently excellent results have 
been reported from the use of potassium sulfocjmnate to lower 
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and steady the level of blood pressure. The -use of tl^ drug 
is not ivithout danger. The toxic symptoi^ usually obscured 
are nausea, vomiting, and cerebral manifestations such ^ 
hallucinations of hearing and sight. The drug should not be 
administered unless the concentration of blood cjmnate ^^de- 
termined at frequent inter\'als. The best results have been 
obtained vrith blood cyanate level between 6 and 10 mg. per 
100 cc. Toxic s>Tnptoms have been known to occur when the 
blood level exceeds 12 mg. per 100 cc. of blood, '^ere is no 
doubt that the administration of this drug results in a lower- 
ing of the blood pressure, but the actual benefit to the patient 
is not sufficient to warrant its use, in view of the possible toxic 


effects. 

Nervous Sedatives . — ^The nervous sedatives are the most 
valuable drugs in treatment of hj^pertension. They are espe- 
cially useful in those cases in which the patient is nervous, 
hipersensitive and troubled by insomnia. Frequentl)', their 
administration is followed bj' a moderate reduction of the ele- 
vated pressure. Even when there is no change in the blood 
pressure level, the patient experiences considerable symp- 
tomatic improvement. Pheuobarbital is one of the most useful 
sedatives. It is most effective when administered in %-grain 
doses, three to four times daily. The frequencj' and size of 
the dose of phenobarbital, as with aU sedatives, must be regu- 
lated for each mdividual case, so as to abolish nenmusness 
and irritability without causing drowsiness. Combinations of 
the bromides and barbitals often give the desired effect when 
either one fails. The effect of phenobarbital may be lost after 
prolonged admirustration, necessitating a change to another 
barbituric add derivative. Combinations of chloral and bro- 
mides may be helpful when other sedatives fail. 

Iodides . — I have not seen any benefidal effect obtained 
by the prolonged administration of potassium or sodium 
iodide in essential hypertension. It is difficult to determine 
the value of drugs in the treatment of this condition because 
of the wide fluctuations in blood pressure which occur without 
treatment. Likewise, the enthusiasm of the patieut about any 
change in treatment frequently results in temporary' improve- 


procedures, such as renal denerrm- 
Uon airf adrenalectomy, have not resulted in the desired bene- 
splanchnic denenmtion seems to offer better 
^ ^ operations, a great deal of 

e must be exercised in selecting suitable cases. This diffi- 
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cult procedure requires two operations, which are usually con- 
ducted two to four weeks apart. Only the early cases without 
marked vascular damage can be offered a fair chance of im- 
provement. 

CHRONIC GLOMERDLONEPHRinS 

The following case is illustrative of the onset and course 
of chronic glomerulonephritis: 


Case n. — ^N. I., a twenty-five-year-old white man, was admitted to the 
hospital on May 20, 1940, complaining of headache, impairment of vision, and 
nocturia once or twice. His family history is irrelevant. He had had ses’eral 
attacks of tonsillitis; and at the age of nineteen had a severe attack of scarlet 
fever which was followed by chronic otitis media. Immediately foUowing 
this illness, he developed acute glomerulonephritis with edema of the face, and 
oliguria. The records from the Municipal Hospital show that the urine was 
highly concentrated, contained a heavy cloud of albumin, many granular casts, 
and red blood cells. After a long convalescence the edema gradually disap- 
peared, the output of urine increased, and the red cells disappeared from the 
urine. His blood pressure at that time was ISS systolic, lOS diastolic. Since 
then, on the several occasions that his urine has been examined, it contained 
a cloud of albumin. However, he stated that he had been quite well and free 
of S3Tnptoms, except for nocturia, until two weeks ago when he developed a 
severe infection of the upper part of the respiratory tract which confined him 
to bed for ten days. This was followed by a persistent headache, puffiness of 
the eyeUds, and a feeh'ng of general malal». 

The physical examination revealed a well developed young roan. There 
was puffiness of the eyelids and the face. There was marked pallor of the 
skin and mucous membranes. The blood pressure was ZIO systolic and 130 
diastolic. The area of heart dulness extended 14 cm. to the left of the mid- 
sfemal fine. A systolic murmur was present at the apex. The second aortic 
sound was greatly accentuated. The rhythm was normal. Crepitant rales 
were heard at the bases of both lungs. The edge of the fiver was felt 2 inches 
below the costal margin. The spleen and kidneys were not palpable. There 


was slight edema of both lower extremities. 

The urine was cloudy and amber colored. The specific gravity was l.OlS. 
It was add in reaction and contained a heavy doud of albumin, S to 10 


white rpllg and 10 to 20 red cells per low power field. The result of the urea 
concentration test was IS per cent of the average normal. Examination of 
the blood revealed 1,600,000 red cells, 11,000 white ceils and 38 per cent hemo- 
globin. The differential smear was normal. The nonprotein nitrogen was 140 
mg. per cent. The blood Wassermann and Kahn reactions were negative. The 
total proteins of the blood serum was 4A per cent. The maximum concentra- 
tion of the urine was 1.014. Ophthalmoscopic examination revealed ser’eral 
"cotton-wool” areas in both retinas and several small, recent hemorrhagic areas 
in the right retina. The electrocardiogram indicated left ventricular f’yPCT' 
trophy and some Interference with ventricular conduction as indicated 
slurring and notching of the QRS complexes in ail leads. 


Pathogenesis. — The onset of this man’s illness with scar- 
let fever, followed by an attack of acute nephritis at the age 
of nineteen, leaves little doubt as to the cause of his present 
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niness It is justifiable to assume that be has ^ 

^pe of chroniJ nephritis since the 

^riod he has been comparaUvely free of symptoms, except 

^"'S'^ient condiUon is due to an acute e^cetbation 
caused by an acute injection of the upper part of the respura 
tory tract. This is confirmed by the return of subcutanemis 
edema and oliguria. The hypertension first appeared shortly 
after the acute attack and has become progressively rrorse 
during the past eight years. There are also^ sigi^ of early 
myocardial failure, pulmonary edema, congestion of the 
and electrocardiographic findings suggestive of ramer ad- 
vanced myocardial damage. Severe secondary anemia is also 
a part of acute and chronic glomerulonephritis. It is not un- 
common for the severity of the anemia to paraUd &e impair- 
ment of renal function. The cause of the anemia is not only 
due to the persistent loss of blood in the urine, but is prob- 
ably influenced by depression of the erythropoietic function, 
and by deficient diet and impairment of gastro-intestinal diges- 
tion and absorption. 

Diagnosis. — ^The outstanding differences between this 
condition, chronic glomerulonephritis, and the former, essen- 
tial hypertension, may be summed up as follows: urinary 
findings — ^albumin, casts and red blood cells . In the former, 
the urine is dear, little or no albumin, no casts and low con- 
centration. Nitrogen retention is uncommon in essential 
hypertension, unless myocardial failure is present; in nephri- 
tis, its level is almost peirallel with the degree of renal damage. 
Secondary anemia is a prominent factor in ^omerulonephritis; 
rarely present in essential hypertension. The onset of glo- 
merulonephritis frequently follows an acute infection and 
usu^y occurs in childhood. The onset of essential hyper- 
tension is insidious and is rare before adolescence. 

l^eatment. — Diet and Hygiene. — The treatment has 
im^Kted largely of dietary and hygienic measures. Rest in 
bed IS e^entid, preferably between blankets to prevent chill- 
mg of the skin. The intake of fluids should not exceed the 
total daffy output of urine while edema is present. The diet 
^ould be regulated to compensate for loss of protein in the 

equilibrium, the minimum re- 
quirement of protem being about I gm. per kfloRram of es- 

^ protS^ay be 
iiSn?f^ ? • albumin. It is absolutely in- 

lunous to ehmmate meat and other protein from the^diet 
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With the great loss of proteins in the urines the serum pro- 
teins must be replaced or low values will contribute to the 
edema. Salt should be restricted as long as there is edema. 
Even after complete disappearance of edema, salty foods and 
the addition of salt to the ordinary cooking is contraindicated. 

Dkugs. — ^Drugs in chronic or acute nephritis have very 
little value. The xanthine diuretics rarely increase the volume 
of. urine. The mercurial diuretics are defim'tely harmful. 
Digitalis should be used in the routine manner, if there is evi- 
dence of myocardial failure. Iron may be helpful if the 
anemia is severe, as it is in this case. The nitrites may be 
temporarily beneficial for the relief of the hypertension. 


CHRONIC PYELONEPHRITIS WITH HYPERTENSION 


Pathogfenesis. — The frequent association of hypertension 
with genito-urinary tract obstruction and infection has been 
recognized for many years. “This combination was often ob- 
served with prostatic obstruction and cystitis. Following 
prostatectomy and proper drainage of the infected bladder, 
it was not uncommon for the blood pressure to return to its 
normal level. Now it is recognized that such infections often 
extend to the pelves of the kidney, and pyelitis is invariably 
associated with pyelonephritis. Such a sequence of events 
may follow any bladder infection. In the majority of such 
cases, the patient appears to make a complete recovery; others 
have an abnormal number of pus cells in the urine for many 
years and no symptoms until late in life, when they may de- 
velop hypertension, which on ordinary inspection appears to 
be essential hypertension. 

This condition has been found to be especially common 
with pregnancy, due either to a previous infection or to an 
acute infection induced by pressure on the ureters. It h en- 
tirely probable that this is one of the causes of the kidney 
lesion and hypertension in certain toxemias of pregnancy. It 
does emphasize the necessity for a careful investigation of tie 
urinary tract before and during pregnancy. A preexisting in- 
fection of the pelves is almost invariably made worse by 
pressure from the pregnant uterus on the ureters. 

The following case illustrates the sequence of events fol- 
lowing an ordinary attack of cysUtis which apparently ex- 
tended to the pelves of the kidneys and resulted in chronic 
pyelonephritis : 


Case HL— R. M., a twenty-seven-ycar-old colored woman, n-as 
served in the Outpatient Department in June, 1934. At tiiat Ume she 
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plained of frequent painful urination, vaginal 

Mine contained many white blood cells, an occadonal ^ and a trace of 
albumin. The blood pressure was 125 si'stolic and 90 diastobc. 

In November, 193S, the patient returned to the hospild compl^ng of 
headache, insomnia and attacks of dizziness. She gave a bist^ of _a n^- 
carriage in March, 193S. She stated that she became ^ ® 
seventh month of pregnancy, while on a visit to the Sou^, and that she wM 
confined to bed for three weeks before the spon^eous d_ehs-erv- of the dead 
fetus. Examination revealed moderate increase in the width of the i^dmc 
dulness. A catheteriied specimen of urine contained 20 to 30 wmte cells pw 
low power field and no red cells or casts, and had a specific of • 

The blood pressure was 19S sj^tolic and IIS diastofic. After this visit the 
patient fafied to return to the clinic and was not observed again until the 
present admission to the hospital (February, 1940). On this occasion she 
complained of blurting of vision, dizziness and headache. 

Phj’sical examination revealed a poorly nourished colored female. The 
area of cardiac dulness extended 11 cm. to the left of the nndstemal line. 
There was a sj’stolic murmur at the apex, and the second aortic sound was 
greatly accentuated. During the ten daj’s in the hospital, her blood pressure 
varied from 230 to 190 s)-stolic and 125 to 105 diastolic. The edge of the li\-er 
was palpable and moderately tender on pressure. There was slight tenderness 
in the repon of the left kidney. The spleen was not enlarged. There was 
no obsions change in the peripheral arteries. Examination of the fundi re- 
vealed moderate sclerosis of the retinal arteries, with several small “cotton- 
wool” exudate areas. Edema of both optic disks was present, with an eleva- 
tion of 1 diopter. 

There were traces of albumin in the urine. The number of white blood 
ctDs in the urine varied from 20 to SO per low-power field. No specimens 
were seen without an abnormal number of white cdls. Red cells were absent 
An occasional b>-aline and granular cast was found on two examinations. The 
marimum concentration of the urine was 1 j 012, and there was a marked in- 
crease of the night volume over the day volume. The blood count showed a 
moderate secondan- anemia; hemoglobin 72 per cent; erythrocytes 4,100J0(X) 
Md leukoci'tes 9,500 per cubic millimeter. The blood nonprotM nitrogen was 
/S mg. pet too cc. The blood Wassermann and Kahn reactions were nega- 
tive. The urea clearance was 28 per cent of the average normal. 

The electrocardiogram showed inversion of the T waves in Leads n and 
in, with moderate left aris deviation. Cystoscopic examination revealed 
edema and inflammation of the trigone, A specimen of urine from the right 
ureter contained 20 to 30 white blood ceUs per low power field. Urine from 
the lelt ureter contained 2 to 5 white cells per low power field. The pydo- 
revealed filling defects in the pelvis and cah-ces and dflatation of the 
ureter. The changes in the left kidney were present, but less evident. 
Bacillus coU was cultured from the urine of each kldnej’. 

Dia^osis.-— The history' of this case leaves no doubt that 
tte patient’s ilbess began six years ago ivitli what appeared 
Irh ^ ^ attack of acute cystitis. The association of back- 
nrilT? should have suggested pyelonephritis 

patients, she failed to return 
ana was not seen agam until November, 1938, Then she ravp 
a history of an iUness which confined her to bed for septal 
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weeks. The details of this episode are unobtainable because 
she was not treated in a hospital. However, from her descrip- 
tion of the S 5 miptoms, it is entirely probable that it was due 
to pyelonephritis. 

On each successive visit to the clinic, we foimd a higher 
blood pressure. On every occasion abnormal nmnbers and 
clumps of white cells were found in the urine. At present 
there is definite evidence of chronic pyelitis and disease of the 
ureters indicated by the roentgenogram. Bacillus coli has 
been cultured from the urine which was obtained by ureteral 
catheterization. The ph 5 ^ical changes are not unlik e those 
usually associated with advanced cardiovascular-renal disease 
due to other causes, but the p 3 mria, baciUuria and history of 
acute attacks of cystitis and pyelitis confirm the diagnosis of 
pyelonephritis. 

Prognosis. — ^The prognosis in this case may be estimated 
from the extent of the renal damage and the tendency of the 
disease to progress. Renal function tests such as the urea 
clearance, the ability of the kidne}^ to concentrate urine be- 
yond 1.014, and the high degree of nitrogen retention, indicate 
extensive renal damage. Retinal hemorrhages and evidence 
of severe myocardial damage are evidence of the widespread 
myocardial and vascular degeneration. 

Treatment. — The treatment of chronic pyelonephritis 
with hypertension is symptomatic in character. Thus, it is 
not unlik e that usually followed in chronic glomerulonephritis. 
Every effort should be made to reduce the work of the kidneys 
to a minimum, and to encourage the remaining functiom'ng 
glomeruli to carry on the work. Attempts to eh'minate the 
residual infection usually result in additional damage. 

It is especially important to recognize signs of urinary 
tract infection in their early stages. Dysuria, frequency and 
pain or tenderness in the costovertebral angles should suggest 
the possible presence of pyeh'tis. The diagnosis can be con- 
firmed by finding pus cells and culturing bacteria from a 
catheterized specimen of urine. Frequently all symptoms are 
absent and the condition is only recognized by repeated cul- 
tures of the urine. 

Sulfanilamide. — SulfanUamide is particularly valuable 
in the treatment of pyelitis and pyelonephritis in their early 
stages. Sulfanilamide is administered in 734-grain (0.5 gm.) 
tablets, four times daily, preferably after meals. The fluid 
intake should be reduced to 1200 to 1500 cc. daily. Bic^- 
bonate of soda in 30-grain (2.0 gm.) doses should be given with 
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the sulfanilamide. At the same time all precautions should 
be taken to prevent the imtoward effects of the drug. 

If this treatment proves to be ineffective, as evidenced by 
the continued presence of pus and bacteria in the urine, the 
patient should have complete bed rest; search should be made 
for urinary tract obstruction ■which might interfere ivith 
proper drainage from one or both kidneys. Nephrectomy 
should be considered ivhen the infection is confined to one 
kidney. Excellent results, with prompt return of the blood 
pressure to normal, have followed such a procedure. 
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NONRENAL (EXTRARENAL) AZOTEMIA 


To the fliniral xiiind, azotemia connotes a pathologic state 
manifested by certain symptoms; among these an abnormally 
high level of urea nitrogen in the blood is a predominating 
feature. 

Azotemia is generally thought of in connection ivith uremia 
due to structural changes in the glomeruli and secondarily in 
the tubules of the kidnej’S. A top .normal of blood urea nitro- 
gen of 16 to 18 mg. may rise to from 100 to 500 mg. per cent 
or even hi^er. Similar finding may obtain in congerutal 
cj'stic kidnej's, in mechanical obstruction to the flow of urine 
due to an enlarged prostate, or to tumor or stricture of the 
lower genito-urinar}'- tract. Doubtless, in these conditions, the 
azotemia may be explained on the basis of renal damage. On 
the other hand, there have been a number of patients observed 
in whom the striking laboratorj' finding has been a high con- 
centration of urea nitrogen in the blood in the presence of 
normal kidneys, both from a phj'siologic and anatomic point of 
\iew. This form of nitrogen retention, the so-calted nonrcnal 
azotemia, centers around a varietj' of pathologic states which 
are integrated with a severe and reversible change in the salt 
and water metabolism of the body. It is this tj-pe of “uremia” 
that we shall discuss this morning. 

The importance of recognizing these states lies in the fact 
that many of them may be mistaken for a serious renal condi- 
tion, especially since traces of albumin, casts, and red blood 
celR are quite often found in the urine. Furthermore, prompt 
and appropriate treatment of nonrenal uremia mav prove life- 
sanng. 


ILLUSTRATIVE CASES 

Eetentlon Dne to Dietetic Restriction of 
Plnlds, and EpUepUc Conmlslons^Mia L. R., aged 
wenty-thret years. Complaint: convulsive semires. 
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This patient suffered her first attack of epilepsy at the age of sixteen, 
apparently assodated with the menstrual cyde, and these attacks occurred there- 
after at intervals of two to four weeks. Essential epilepsy was diagnosed 
and a two-year regimen of fluid limitation and salt restriction had been fol- 
lowed. The evening before admission, she was in a state of “status epDep- 
ticus,” remaining semistuporous for four days. 

Physical Examination: Heart action was decreased and no murmurs were 
heard. The lungs were dear and abdomen scaphoid in shape and hyperes- 
thetic throughout. AH reflexes were depressed. Blood pressure 9S/5S. 


11-16 

I 

Urea N. 95 mgta,% 
' Bate 142/mln. 


11-22 

Urea N. 17 
Rate 103/inln, 




Fig. 212. — Tachycardia and myocardial dysfunction; S-T segment Is 
lowered and T is flat in Lead 2. In Lead 3, S-T segment is arched and T is 
negative. Sir days after illness, electrocardiogram is normal. 


Course: The chemical analysis of the blood on the sixth day after admission 
was rather striking, the blood urea being 9S mg, the nonprotein m'trogen ISO 
mg; creatinine 73 mg, and the blood sugar 13S mg. Three thousand rc. oI 
normal saline were given intravenously, and she reacted well, being able to 
answer questions intelligently. A day later, she again lapsed into a stupor 
and SOO ct. of 10 per cent ^ucose in saline were given intravenoasiy, as vw 
as 1000 cc of saline by hypodermoclysis. This was repeated again the ne« 
day She showed progressive improvement The blood urea nitr^ ha 
fallen to 17 mg. per cent, and nineteen days from the date of admission, see 
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fr« from symptoms. EpDepUc seirurcs vrcre apin suffu^ on tic 4th 
lOth and ISth of December and the paUent was discharged on the 19th of 
December, 1933. 


That the chemical findings in the blood 
result of an acute renal uremia is apparent from tte fact that 
the blood pressure was low, the urine had a high speanc 
gravity, and there were no uremic retinal changes, ^rther- 
more, the administration of fluids and salts decre^ed the non- 
protein nitrogen and cleared the patient^s mentahty. A point 
of considerable interest was a depression in the S-T segment 
and diphasic T deflection in the electrocardiogram (Fig. 212). 
The changes in the S-T segment in the electrocardiogram in this 
case assume significance in the light of Himwich’s experiments 
on anhydremia with hypeipjTexia in dogs.^ The tracings, he 
found, were not unlike those observ'ed in this patient. hlcCul- 
loch made similar obsen^ations in children. 

The changes are probably due to partial anoxemia of the 
heart muscle due to insufficient filling of the coronary vessels, 
caused by a decreased blood volume and drop in blood pressure. 
It seems likely that the patient’s stupor and the high blood 
urea resulted from the d^ydration due to dietetic restriction 
of fluids and salts for a considerable length of time. 


Case H,— Suppression of Urine «nd Blsing Ooncentration of Urea In 
Uie Bloed Dne to Adrenal Insufficiency May Mimic an Acnte Urologic 
Catastrophe. — il. K., aged shty-two years. Complaint; bleeding from the 
penb and bouts of chills. Four bouts prior to admission be bad diarrhea and 
polyuria with blood-stained urine. The day prior to this he had erposed him- 
self to the sun on the beach for about eight hours continuously and soon after 
developed chills and noted the blood drainage from the meatus. 

Examinalior. revealed that the patient was S'ery thin and dehydrated; the 
tongue was dry and coated, the eyes were sunken, breathing was rapid and 
shallow, the pulse 120, respirations 30, and the temperature 103' F. Esnmina- 
lion oi the lungs showed diminished breath sounds throughout and decreased 
rwnance in both upper lobes. The heart was of normal size, the sounds were 
distant and of poor muscle tone. Blood pressure 70/S2. The abdomen was 
distended; no tenderness, no rigidity, no masses were palpable. A urologic 
aamination by Dr. C. H, Shivers showed a dight increase in sire of the 
prostate; there was no acute involvement of the seminal vesidcs; the base of 
the bladder was normal with no eridence of distention. The kidnes-s were 
not fdt. 


iaborotoo' Fmdmgr: Blood urea nitrogen, 46.6 mg. per cent; blood sugar, 

® Wood cells, 

^Wymorphonudears, 92X per cent, nu- 
~ counted). 

a ^ impression that the patient was suffering from 

surgical kidney. Re was too 5a to have any further studies made; L was 
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tterefore givM prontylin, grains S, with grains S of sodium bicarbonate for 
four doses. One thousand cc. of normai saline solution was given by hj-po- 
dennodysis and 20 cc of SO per cent glucose intravenously. Within twenty- 
four hours the temperature declined to 98“ F., the pulse to 80, and respira- 
aons to 20. 

An examination by Dr. Shivers at that time was reported: “Patient 
romplains of no discomfort today. A distended bladder cannot be palpated. 
Tympamtic note direcfly above symphysis. Unable to palpate either kidney; 
no tenderness bimanually. Tenderness at costovertebral angle on left side. 
Slight bloody drainage from the meatus. Rectal examination shows no evi- 
dence of bladder distention. This man has not voided, according to his state- 
ment, since 9 pjn. last evening. No edema of his crtremides. Comment: 



Fig. 213. — Blood pressure and water balance during course of Alness. 
Note the anuria prior to administration of adrenal cortex hormone, and rees- 
tablishment of kidney function upon administration of desoxycorticosterone. 


r enal damage is responsible for our present fndings. I would suggest con- 
tinuing hypodermoclysis, giving 1000 cc of normal sab'ne today." 

Prontylin was discontinued and 1000 cc. of sah’ne was given by byjm- 
dermoclysis. The patient complained of weakness and drowsiness. No urine 
was obtained by catheter. An additional liter of Fischer’s solution was gis'en 
intravenously, with no improvement. He continued to manifest extreme weak- 
ness; he had anuria; the blood pressure declined to 60 mm. systolic; the blood 
urea nitrogen had risen to 7S mg. per cent, and the blood chlorides were 

Brause of extreme weakness and low blood pressure, one of us (MGW) 
suggested the possibAity of adrenal insuffidency. This impression was strength- 
ened by the Ending of a slate-colored area on the inner side of the left cheek 
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and lOTVtr lip. ConiequtnUy, the paOent was pvra 10 cc ^adrenal 
ciUart {Vf2son Laboratories) intramuscularly and was placed on 15 gm. 
sodium chloride and S gm. of sodium dlrate daBy. Not being able to 
additional cortical extract for intramuscular use, the glycenn «tract of ad^U 
cortex (glycortal piDs) was administered orally, five pills d:^y. In addition, 
adrenalin, 04 cc. of 1:100, was gii-en at frequent intervals (Muirhead treatment) . 
The clinical improvement was immediate and striking; the blood prepare had 
risen to 90 systoUc and 60 diastolic, and he voided S ouncK of unne after thrw 
days of complete suppression. His Mood urea mtrogen, however, had nsen to 



— ^Electrocardiogram of M. K., showing s-entricular tachycardia, with 
rate of 196, and coronary thrombosis. 


96 mg. per cent. Synthetic adrenocortical hormone (dcsoxycorticosterone acetate) 
obtained, and S mg. was given intramuscularly. Twenty-four hours later, 
^ent voidrf 15 ounces of urine; he felt considerablj- stronger and, in addi- 
^ to hqui^, he was able to take semisolid food. The foDowing day he 
r^ed Mother dose of 5 mg. of sj-nthetic adrenocortical hormone; his blood 

diastolic; he voided 25 ounces of 
u^and he fdt quite TOmfoitable. He continued to improve on 10 mg. of 
deso^rticosterone weekly and a high salt and low potassium diet. 

iutro^^,T?*iL^l?,''M'^^ hospital in good condition. The blood urea 
trogea had declined to 18 mg. per cent, and the twenty-four-hour urine ont- 
voi. 14—116 
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put WM 6S ounces against a fluid intake of 60 ounces. He returned to his place 
of business and attended to his usual duties for a period of two and a half 
months. On October 24, 1939, he developed coronary thrombosis with a 
ventricular tachycardia (rate 196) and he died six days later. 

It is to be regretted that no postmortem examination was possible in the 
case; however, we learned recently that, in 1933, this patient had a train of 
symptoms (weakness, loss of weight, anorexia, vomiting, low blood pressure, 
etc.) which responded favorably to the administration of adrenal cortex. 


This patient was considered to be suffering from an acute 
urologic catastrophe because of the anuria, elevated tempera- 
ture, and rising concentration of urea in the blood. The renal 
function was restored by the use of cortin and sodium chloride. 
The anuria was doubtless due to the drop in the blood pressure. 
According to the studies of Lassen and Husfeldt, urine volumes 
vary with the fall in the blood pressure. As a result of these 
studies, the authors feel that the systolic blood pressure of the 
peripheral circulation need fall but httle below 70 mm. before 
the production of urine would cease entirely. 

The fever in our patient might be explained on the basis of 
dehydration. The blood from the meatus is difficult to account 
for. There was no evidence of renal tuberculosis and repeated 
examination of the urine for tubercle bacilli was negadve. 
That hemorrhage from the rectum, vagina, nose and conjunc- 
tivae may occur during an acute episode of adrenal insufficiency 
has been commented upon in the literature. To our knowledge, 
this is the first time that hemorrhage from the genito-urinary 
tract occurred in connection with adrenal insufficiency. 

TYPES OF NONRENAL AZOTEMIA 

Adrenal insufficiency may serve as a prototype for other 
states of nonrenal azotemia. In all of them the clinical syn- 
drome is not unlike that observed in an acute adrenal insuf- 
ficiency. The common denominator in all these conditions is 
the excessive loss of electrolytes and water. This fundamental 
biochemical shift is the background of die subjective and 
objective s3rmptoms. It may be well to divide these states into 
two groups. 

Group I. Loss of Electrolytes and Water through 
Apparent Channels. — I. Loss of gastro-intestinal secretions. 
—This may result from severe protracted vomiting in pyloric 
and duodenal obstruction, hyperemesis gravidarum, gastnc 
tetany, acute and chronic intestinal obstruction, severe diar- 
rhea, and intestinal fistula. 
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2. Loss of extracellular fluid and sodium chloride from ex- 
cessive perspiration . — ^This may occur in miners, stokers, and 
workers in the tropics, in -whom heat cramps may result. In 
some cases extremely Mgh temperatures maj' develop. 

3. Diabetic coma . — ^In acidosis and coma of diabetes mel- 
utus, the polyuria, glycosuria, and vomiting may cause loss of 
fluids and large amounts of sodiiun chloride. The azotemia 
niay be thus erroneousty attributed to kidney failure. 

4. Restriction of fluids . — ^The not uncommon clinirgl cir- 
cumstances wherein limitation of fluid and restriction of salts 
^'■j^P^oyed therapeutically are obesity', hypertension, skin 
and bone tuberculosis. 


S. Postoperative azotemia. — ^An increase in blood urea 
nitrogen is not an uncommon finding postoperatively. On the 
continent, it has received considerable attention by French 
ffl\’Wti^tors. In ^ country'. Derow, and Coller and Mad- 
ock, have dealt with this subject extensively'. The azotemia 
usually associated with a hy'pochloremia. Following an 
peration, the patient may present a marked hy'pochloremia 

making an une\'entful 
‘ patient may present grave 

SSSif ’ ^ ^ hy'pochloremia and moderate 

replacement of chlorides has been most grati- 
t^v following abdominal operation and prostatec- 

one of ^ reported cases in the Uterature belong to 

as designated by the Frmch 

as Azoterme par manque de sel.” errenen 


Not tS Electrolytes That Is 

femia in S °onrenal azo- 

Inch T electrolytes through known 

arefij/r«r ; ■ * ^.skin, stomach, etc., is not so obvious Thev 
lliese smhi s/ioc*h*fte conditions 
aS. C “ to"0bili2ed at the site ot injury ralh“ 

'UoridfeeiS'l'lt^SnS'”'' > ““'lion oFsS 

Hussion anh 
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urea nito^en level. This is the so-called hepatorenal syn- 
^ome of Heyd. The causative mechanism of this syndrome is 
doubtless smnlar to that of other states of nonrenal azotemia. 

SYMPTOMS 

ChmcaUy, patients with nonrenal azotemia have in com- 
mon the follo-^g characteristic symptoms: jatigue, loss 0] 
weight, asthenia, decline in blood pressure, dry and slaty-gray 
colored skin, shallow respirations, disorientation, somnolence 
and, perhaps, coma in the extreme stage. Another distressing 
symptom^ is abdominal pain; this is often bilateral and is asso- 
ciated with epigastric tenderness. Fever, unexplained on the 
basis of infection, is a frequent manifestation. 

In addition to this cli^cal pattern, other symptoms will 
depend largely on the many varied diseases inducing the loss 
of electrolytes and fluids from the body. These diseases are 
usually acute and fulminating; the superadded symptoms of 
the nonrenal azotemia are, therefore, of short duration, in 
contradistinction to the chronicity of uremic symptoms that 
result from renal failure. 

Laboratory Finding's. — The outstanding laboratory find- 
ings are a decreased excretion of urine, which is of high specific 
gravity, moderate albuminuria, with hyaline and occasional 
granular casts, and a few red blood cells. The chlorides in the 
urine are dinunished or absent. 

The chemical pattern of the blood will depend upon the 
imderlying disease conditioning the loss of fluids and electro- 
lytes. ■R'here there has been simple deprivation of fluid or loss 
'through evaporation, the blood is concentrated with respect to 
the red blood cells, hemoglobin and serum proteins, and is of 
high specific gravity. The nonprotein nitrogen, including blood 
urea nitrogen and, at times, uric acid and creatinine, are ele- 
vated, although no significant demonstrable alteration in the 
kidneys may be observed. 

With loss of gastric juice from pyloric or duodenal obstruc- 
tion, or duodenal fistula, dehydration and a state of alkalosis 
result. This is due to the fact that these secrerions contain a 
relative excess of chlorine ion (as HCl) over sodium ion. With 
loss of gastric juice, there is therefore more than a normal 
amount of sodium available to form bicarbonate; hence, the 
carbon dioxide combining power of the plasma is inpreased. 

It is important to bear in mind that the reaction of the 
urine may be strongly acid, due to the fact that the alkali is 
retained and not excreted. Since the concentration of bicar- 
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bonate is high, and that of chloride is low in intestinal pd 
pancreatic fluids, it is apparent that, with loss of intesrinal 
fluid (severe diarrhea or fistula), or loss of pancreaUc juice 
throu^ a fistula, a state of dehydration and acidosis ^ result. 
The sjTnptoms, as described above, are simile to those asso- 
dated with adrenal insufficiency and, biochemically, there is a 
deaease in the CO2 combining power of the blood with a 
normal or increased concentration of chlorides in the plasma. 
Wffien both vomiting and diarrhea occm, the predominating 
state is more likely to be that of acidosis. In the remaining 
states of nonrenal azotemia there results some degree of 
addosis. 


FACTORS OF IMPORTAIICE IN THE DEVELOPMENT OF AZOTEMIA 


The exact mechanism by which azotemia develops is ex- 
ceedingly complex; it has been experimentally investigated by 
many, workers, but it still awaits final eluddation. 

That, at necropsy, patients with nonrenal azotemia may 
show very little structui^ changes to account for the elected 
blood urea is well known. Likewise, kidney function studies 
fail to give convincing eridence of depressed renal function to 
explain the azotemia. It is partly because of these facts that 
some European investigators were inclined to attribute the 
concentration of urea to an attempt on the part of the body to 
compensate for the low osmotic pressure caused by loss of 
dectroljTes. This explanation would seem to be untenable, 
since the cells of the body are readily permeable to urea, in con- 
t^t to their rirtual impermeabilitj’^ to the sodium ion. The 
rise in urea in the drculation and body fluids, therefore, could 
not_ maintain the osmotic pressure compensatorj’- to loss of 
sodium chloride. 


_ The prevalent thought at present is that the loss of sodimn 
ion m of greater significance in the pathogenesis of azotemia than 
B me loss of chloride. With loss of sodium from the body there 
B loss of extracellular fluids and generalized signs of dehydra- 
tion mamfest themselves. With dehydration, there may he 
excessive breaking down of body protein, a fall in blood pres- 
sure, increase in viscositj^ of the blood and subsequent de- 
ceased circulation rate through the kidneys; there is also a rise 
m plasma proteins due to fall in plasma volume. All these 

reducrion of kidney effidencj^ with the 
resultant urea mtrogen retention. 

Possibilitj^ of disturbed adrenal physiology plamng a 
tole m nonrenal azotemia should be borne ffi minffi In Snt 
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e^erimental work, Wohl, Bums and Qark found that in hypo- 
cnlorenua and azotemia of high intestinal obstruction, the 
cortex of the adrenal glands of dogs showed morphologic 
changes in the zona fasciculata and glomenilosa. Administra- 
tion of cortin and salt solution, or large doses of salt alone, 
prevented the structural changes in the adrenals, and the blood 
urea nitrogen remained normal. It would appear that the 
altered adrend gland in hypochloremia, at least of high intes- 
tinal obstruction, bears a relationship to the depressed renal 
function. Loeb, Atchley and Stahl made the pertinent ob- 
servation that the adrend cortical substance acts on the kidney 
to control the excretion, not only of sodium, but also of urea. 

TREATMENT 

In treating patients with nonrenal azotemia, it is necessary 
to replace sodium chloride and water, to adjust the acid-base 
equilibrium if acidosis or alkalosis is associated, and to treat 
shock. Additional measures directed to combat the underlying 
disease must perforce be carried out, e. g., local therapy to 
burned areas, etc., and removal of the cause of a pyloric or in- 
testinal obstruction. 

Replacement of Sodium Chloride and Water. — Phys- 
iologic salt solution, containing approximately 0.85 per cent of 
salt, is the most widely used intravenous solution for replace- 
ment of sodium chloride and water. Theoretically, the amount 
of fluid to be given daily should be equivalent to volume for 
volume of secretions lost, in addition to about 1500 cc. required 
for normal kidney function, and 1500 cc. to replace water 
evaporated from the skin and exhaled through the lungs. It is 
frequently impossible to know what volume of secretions has 
been lost, since the patient may not have been under medial 
observation in the early stages of the disease. In such in- 
stances, the estimation of plasma chloride values^ may furnish 
a guide to the depletion of sodium chloride. Various formulas 
have been suggested for calculating the to tel amount of chlo- 
rides to be restored to the body. For practical purposes Coller 
suggested giving 0.5 gm. of sodium chloride per kg. of body 
weight for every 100 mg. of sodium chloride below the normal 
plasma chloride level (570 mg. per 100 cc.). _ 

Actually the best clinical guide is to give sufSaent sahne 
until signs of dehydration have disappeared and excretion of 
urine containing chloride has been reestablished. _ 

If continuous venoclysis is employed, one may give to adults 
from 2 to 3 liters in twenty-four hours, though 5 hters have 



NO^^lENAI, (eXIEARENAI-) AZOTEMIA t847 

been riven with good results. When the loss of salt is greater 
than I contained in the intravenous saline, 
can be used to supplement the venoclysis. If the parent is 
dehydrated without the loss of salt, v)ater by month maj 
restore the normal water balance. ^ If water cannot be given 
by mouth, intravenous administration of 5 per cent dextrose 
ma y be successfully used. Not infrequently the nist admin^- 
trationof fluids consists of equal parts of physiologic salt solu- 
tion and 5 per cent dextrose (2.5 per cent dextrose and 4.5 
per cent sodium chloride) ; later, it may be followed by a rnore 
appropriate solution as the clhucal and laboratory findings 
will warrant. 

Adjustment of Acid-Base Equilibrium.— If acidosis of 
nonketogenic type is present (Jtyperpnea and highly ocid 
urine), salt solution alone rvill not relieve the condition. 
Sodium should be supplied in the form of bicarbonate or lac- 
tate. There are serious technical difficulties in preparing 
sterile solutions of sodium bicarbonate for intravenous use. If 
it is boiled or autoclaved in an unsealed vessel, it is decomposed 
into a highly toxic sodium carbonate. Because of these l^ta- 
tions sodhnn lactate is used. It jdelds in the body its sodium 
ion to form soda bicarbonate at a sufficiently rapid rate to 
supply a lk ali as needed and yet not so rapidly as to produce 
uncompensated alkalosis. Molar sodium lactate may be pro- 
cured in steriliaed ampoules of 40 cc. and, when diluted with 
200 cc. of sterile distilled water (five times) , it makes a one- 
sixth molar sodium lactate whicffi is practically an isotonic 
solution. In severe acidosis (diabetic) Hartmann recom- 
mended to use 60 cc. of the diluted isotonic solution per kg. 
of body weight; one half of this amount is given intravenously 
and one half subcutaneously. The subsequent administration 
of flmds should consist of Ringeris solution or saline, 40 cc. 
per kg. of body weight. 

_ Ringer’s solution contains the chlorides of sodium potas- 
aum and cald^ and may be used instead of saline solution. 
uartmanrfs solution is a combination of Ringeris solution and 

^®ss chloride than the blood, and 
merefore ^ not mcrease addosis. In case it is not Dossible 
to mje blood chemical analj^es, Hartm^il sriutFon S 
Se? alkalosis without danger of increasing 

repte the bicarbonates and teeasrtbrSd"^, 
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specially when the output of urine is decreased. In such 
^tances, Roger’s or Hartmann’s solution is preferable. In 
ketogenic acidosis, sodium lactate solution or dextrose is indi- 
cated and it may be supplemented with insulin. Five per cent 
dextrose given intravenously at a moderate rate is removed 
from the blood stream as rapidly as it enters and is metabolized 
in the usual wBy. If the rate is rapid or a 10 or 20 per cent 
solution is given, it is not fuUy metabolized and a certain 
amoimt of dextrose will spiU over through the kidneys. In this 
manner, tte concentrated dextrose solution produces a degree 
of diuresis and dehydration and thus we defeat our purpose. 
By giving dextrose a certain amoimt of nourishment is sup- 
ph’ed; however, the caloric value is comparatively small, e. g., 
3000 cc. of 5 per cent dextrose will furnish only 600 calories. 
It is to be borne in mind that glucose, when given subcutane- 
ously to patients with a salt deficit, will immobilize the already 
depleted stores of sodium and chloride. In the acute crisis of 
Addison’s disease, it is best to administer intravenously copious 
amoimts of a solution composed of 10 per cent dextrose, 1 per 
cent sodium chloride, and O.S per cent sodium citrate. 

Alkalosis. — ^In severe alkalosis, normal saline may at 
times fail to correct the electrolyte disturbance. Under Uiese 
circumstances, a 5 per cent isotonic dextrose in distilled water 
is given and the chlorides are supplied by means of ammonium 
chloride, calcium chloride, or even hydrochloric add. 

Untoward Reactions. — It is to be emphasized that salt in 
the tissues, unlike dextrose, is not metabolized, and therefore 
excessive use of salt solution in patients with a normal blood 
chloride level may result in edema in dependent portions of the 
body or in a vital organ, e. g., brain, and irritative cerebral 
phenomena may become manifest. 

Shock. — ^The administration of saline or dextrose may 
temporarily ameliorate shock; however, because of their great 
diffusibility they are insufBdent to maintain blood volume or 
blood pressure. Transfusion of whole blood or blood plasma 
should be given without delay. According to Strumia, the 
intravenous use of citrated blood plasma is an ideal means for 
rapid relief of clinical symptoms of secondary shock. 
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DANGERS ATTENDING THE CLINICAL USE OF 
EPINEPHRINE IN BRONCHIAL ASTHMA 

Epinepeoune is specific in the relief of bronchial asthma. 
It can be used siibcufancously, iniravmscularly, intravenously 

and by inhalation. . 

Allergists have indicated the proper dosage of epinephrine 
for various allergic manifestations, but a number of phys- 
icians still use too large a dose. One or two minims is all that 
is necessary to relieve any acute allergic manifestation, such 
as an attack of bronchial asthma, angioneurotic ed^a, pruri- 
tus, urticaria or serum reactions. When the patient is not 
improved within a half hour, another dose of 1 or 2 imnims 
of epinephrine should be given then. 

Clinical Effects of Epinephrine. — ^The clinical effects of 
epinephrine in the human can be dirided into three stages: 


1. The stage of normal physiologic reaction. One to ttvo minims pro- 
duces paHor, slight tremor, and palpitation (svhich indicate to the phydiim 
that the drug has been absorbed) . There is rebel from vrbeedng and dyspnea 
in the case of bronchial asthma, and the e asing of symptoms in other aber^c 
sjmdromcs. 

2. The stage of aJarm reaclion. 'When an overdose (05 to 1 cc.) of epi- 
nepl^e is given to a normal paUent, or when a small dose (1 to 3 minims) 
is gir-en to a patient who is hj-persusceptible, the ph}'sioIopc effects are 
maikcdh.- eiaggtrated. Manning s>inptoms maj’ take place: extreme nervous- 
ness, pr^rdW pain and distress, tachycardia (130 to 140), profuse perspiin- 
tion and rise in temperature. Recovery follows in from one >n)t to one hour. 

3. The stage of toa'c reaction. An overdose of epinephrine, or a phys- 
jologic dose in a susceptible patient, can produce tosac manifestatiDiis. Symp- 
toiM of rjo^ reaction axe fobowed very rapidly by symptoms of alarm 
progress to: (a) acute pulmonarj- edema (recovery pos- 
(recovery possible); (c) acute ventricular 

fibrflhbon (recovery not common). 

manifestations to the clin- 
ical use of epmephnne can appear whether it is administered 

rSsi 
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subcutaneously, intravenously in saline, intramuscularly in oil, 
or inhaled through an atomizer by the patient. 

Epinephrine increases the cardiac rate to such an extreme 
that it decreases the efficiency of the contractility of the heart, 
prevents complete emptying of the heart, and results in back- 
ing up the circulation; hence, pulmonary edema and liver 
shock. Epinephrine also produces capillary and venous stasis, 
with collapse and emptying of the small arterioles, resulting 
directly or indirectly in edema of the lungs. 

Epinephrine in larger quantities can produce prostration, 
collapse and paralysis of central nervous system, terminating 
in failure of respiration and edema of lungs. (Cushny,- p. 
394; Lea and Febiger.) 

One must be on guard when usmg epinephrine in cases of 
hyperthyroidism, in cases of cardiovascular diseases with 
cardiac dilatation, and in cases of angina with or without evi- 
dence of coronary thrombosis, because in such cases the 
pharmacologic eSect of the drug may be disastrous. 


SUMMARY 

The normal dose of epinephrine is from 2 to 3 minims re- 
peated every two or three hours for several doses until not 
more than 1 cc. is given in twenty-four hours. Ovejdosage 
occurs if 0.5 to 1 cc. is given in one injection. Toxic reac- 
tions may occur either to a normal dose in susceptible in- 
dividuals or to a large dose in normal individuals. 

. Idiosjmcrasies to epinephrine and the oncoming toxic 
effects are not recognized as such because they are usually 
mistaken for an increase in the bronchial asthma s 3 mdrome. 
The differential diagnosis between acute bronchial asthma and 
epinephrine toxicity must be kept in mind (Table 1). 


TABLE 1 

Comparative Epexcts and DtrPERENTiAi. Diagnosis op Epinephrine 
Toxicm AND ACOTE BRONCHIAt Asthua 


Symptoms. 

Wheering 

Dyspnea 

Pallor 

Anxiety 

Cold, tdanuny skin 

Heart rate 

Palpitation 

Precordial or mediastinal 

pain.; 

Fainting 

Weakness 

Fatality 


BronMal Asthma. 
Present, 

Present. 

Present. 

Some. 

Not present 
SO-llO (usual). 
Some. 

None. 

None. 

Some. 

Rare. 


Epinephrine Toxicity. 

Very little. 

Present 

Very extreme — ashen gray. 
Very severe. 

Present 
130-180 (usual). 

Extreme. 

Very sci'cre. 

Present 

Extreme. 

Possible. 
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illiistrative cases 

Case I^F. K, a fonale, two years old. seen August 17, 1939 
by Dr. Jacob Glaoser) because of severe bronchial asthma one year’s dura 0 . 

Ar“Q“to°Se! thi' cluld developed hiv« when w^ed. At to 
months she began to develop sneezing, rhinitis, and bronc^al asthiM. Theix 
attada did not respond to treatment at home or in the hospital. In 
1939, she had bronchopneumonia. After her recovery, she was tahcn to we 
country; she felt well for the fot week and then relapsed into ses-ere bronchial 

asthma. , l ^ 

The patient was seen in August, 1939, at the age of two. She showed 
no cutaneous sensitivity. She improved, however, on mild sedative and sal- 
icylates. 

About two weeks later, the baby was brought to the office with a severe 
attack of brondiial asthma. The pulse and temperature were normal, but 
there was eatieme dyspnea and wheezing. Two minims of epinephrine were 
given and the patient was kept for observation. In half an hour the child 
was neither better nor worse. Another 2 minirns of epinephrine were given. 
After an hour the patient’s dyspnea was worse. Another 3 m i n i m s of epi- 
nephrine were then pven (so that, in the course of about two hours, 7 m i nims 
of epinephrine were administered). The difficulty in breathing became very 
much more pronounced; marked cyanosis was present in the lips and fingernail 
beds. The temperature rose to 102.5'' F., and there were signs of pulmonary 
edema. The chBd was sent to the hospital and placed in an oxygen tent. 
Upon admission to the hospital, her temperature had risen to 103.3' F. The 
patient was watched very dosely and instructions rvere pven not to adminis- 
ter any epinephrine. Very small doses of atropine sulfate and digitalis were 
given. In the morning she was improved; her temperature was normal, and 
the pulmonary edema, cyanosis and aD other symptoms had deared. 


This case illustrates the tosic eSect of epmephrine on the 
cardiov^cular sj’stem, producing pnlmonarj' edema, in a 
hj'persusceptible patient. This patient vnll not improve as 
long as epinephrine is used to relieve the asthmatic attacks. 

The phj’sicdan must therefore be constantly on the watch. 
If he treats a patient and there is no epinephrine response, 
o&er me^ures should be resorted to instead of persevering in 
the administration of epinephrine. 


thirty-one, a carpenter, was seen April U, 
rn^’cato^ bronchial asthma of three days’ duration, unrelieved by any 

In Apra, 1934, working in subway excavation as a carpenter, he sufiertd 
rom spdls and headaches which became progrtssivelv wor^- 

^ tenioved, and operaUDns on his sinuses were done, 
Me impm^eot. By the end of 1934 he was having from threi! 
0 fifteen attacks of brondual asthma a day, each lasting from one half to 

lost 61 pounds m seven months, down to 125 pounds 

the ^7 “ F^ddphia did not hdp. In 1934 he left for 

me west. He stayed m Texas, Arrzona, New Mexico and iIe.-dco. He worked 
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35 a cowhaBd aud as a carpenter. His condition remained about the same 
although at times he felt somewhat improved. 

On his return to Philaddphla in 1937, he continued to have severe attacks 
of bronchial asthma. He gave himself about twenty injections of epinephrine 
a day, consuming about 1 ounce. His condition became so bad that he was 
taten to the hospital in an ambulance, where he was treated for five weeks 
without relief. At another hospital, he was given five blood transfusions and 
^0 had bronchoscopic treatments. He was sent home in sir weeks with no 
improvement. He began to realize that epinephrine injections were not giving 
him any relief, although he continued to use the epinephrine subcutaneously 
and in a spray (1:100) which gave him occasional relief. 

From all these years spent in hospitals he learned that be was highly sen- 
sitive to many drugs. When he took certain drugs he went into severe attacks 
of status asthmaticus or shock; and on many occasions he had to fight for his 
life. He was sensitive to aspirin, caffeine, betiadonna, iodides, digitalis, ephed- 
rine, argyrol and salt solution washings for his nose. He does not taow of 
ever having had any food sensitivity. 

Attacks are severe day or night, summer or winter, although he thinks 
that in the winter they are much worse. On windy and rainy days he feels 
somewhat better; on windy and sunny days his attacks are aggravated. (The 
molds from various carpentry work in old and damp houses will dry up and 
spread very easily in windy and suimy weather, but they spread very little 
in rainy weather, which may be the explanation here.) 

With this history, the patient was ushered into my office with the help 
of two people. He was sent to the ho^ital, where he was placed in a 
helium and oxygen tent. He was relieved in the course of one-half hour 
and went home. He was informed of the uselessness of epinephrine injections. 

Two or three days later, he called at the office again in a very severe 
attack of bronchial asthma. He had taken a large number of epinephrine in- 
jections as wen as inhalations that day. His dyspnea and pain in the chest 
was extreme and he begged for help. 

An opportunity to demonstrate epinephrine toxicity in an epinephrine- 
fast patient presented itself. He was therefore given 3 minims of epinephrine 
by hypodermic and was asked to wait. Forty-five minutes later his condition 
was just the same. Another 3 minims of epinephrine was administered. 
Forty-five minutes later, his condition was much worse and another 3 minims 
of epinephrine was given. After the third injection his condition became so 
alarming and his dyspnea and pain in the chest (no angina, no precordial pain) 
so much more severe that his family was called to take him to the hospital. 

The strain on the right side of the heart, produced by the repeated epi- 
nephrine medication, was immediately relieved by bleeding; the dyspnea and 
general chest pain disappeared. In two hours be was well enough to go home. 

Even after this episode, however, the patient would not abstain from 
epinephrine injections or inhalations and, three days later, was again admitted 
to the hospital. Epinephrine medication was gradually stopped. The patient 
was wen so long as he stayed as\-ay from epinephrine the remainder of the 
three weeks’ stay in the hospital. 


This case illustrates cardiac dilatation due to large 
amounts of epinephrine which was reh'eved by relieving the 
strain on the right heart. Epinephrine did not help this pa- 
tient’s asthma; it only increased his symptoms. 
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case HL-B. W. male, thirtj-txro yean old. Seen Febreaiy 3, 1936, 

because of bronchial asthma of four years’ duration. -Crnm to 

This patient teas sensiave to bacteria. _f<^ and rahatoU^ Pipra 1936 to 
193S be teas treated for dust, and by batten^ facones 
live food factors. Three minims of epinephrine gave no but made 
to4 ttorse. April 14, K3S, he tttis admitted to the 
asthmaticvis. He teas relieved by phenobarbital, ammophyllm Md 
He had acute asthma in January, 1938, and epinephme produ^ 
in symptoms. A second dose, given vrithin one-half hour, produced partial 
unconsciousness. For further relief, he was put in on osygen tent and given 
aDUDophylliD. 


This case illustrates secondary inflammatory Ganges plus 
a sensitititjr to epinepliriiie. Care in treatment indudes not 
gitring epinephrine for acute attacks and mild sedative sjunp- 
tomatic treatment. 

Case IV.— R. P., female, fiity-three years of age, seen August 1, 1931, 
because of bronchial asthma. 

This patient was sensitive to inhalants, food, and bacteria, and was under 
treatment with house dust and autogenous vaedne. She was unable to take 
epinephrine in doses of more than 1 minim. 

In March, 1938, she required radium for a uterine neoplasm. She developed 
attacks of bronchial asthma, unreh'eved by epinephrine. Her symptoms in- 
creased. The symptoms were finally relieved by discontinuing epinephrine 
and using sedatives and salicylates. 


Cases in and W shovr an increase of the asthmatic sjm- 
drome on use of epinephrine because of sensitivity. 

Case V. — ^R, P„ female, thirty-three years old, seen April 14, 1958, be- 
cause ol bronchial astiuna of four (o sii tnonlhs* duration. 

Five minims of cpmepbrine produced acute shock, requuing disalcn, 
cafidne and other energetic stimulations. 

Case VX— M. P, female, aged thirty-nine, seen August, 1933, because of 
bronchial asthma of ten years’ duration. 

One to two minims of epinephrine produced shock. 


^es V and \T; illustrate patients in tvhom epinephrine in 
small doses produced shock. 

«>k2 ''MirSSr' •*'?>'*■' to "» u ®r«y 10 COOM bi, hrootiM 

— sriTorri.Tr’ 

urtica^' 
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This patient had been given 8 injections of epinephrine in twenty-four 
hours. The last two injections were 10 minims and ^ minimc each. The 
doctor caDed on me to help relieve the patient of what he thought was an 
acute attack of bronchial asthma, presenting dyspnea and extreme prestemal 
chest pains. Exa min ation showed that the patient had imperceptible irregular 
cardiac function. Her skin was ashen-gray. There was no wheezing. The 
diagnosis of epinephrine overdosage was made. The patient was put to bed 
and given phenobarbital. She felt improved in an hour. Against advice, she 
left her home to visit her parents. When she arrived at her parents’ home, 
she expired. 


This case illustrates a fatality undoubtedly due to epi- 
nephrine overdosage. The symptoms were similar to those 
of severe attacks of bronchial asthma, but sufficient differen- 
tial points were present to indicate that epinephrine over- 
dosage was present. 


CONCLUSIONS 

1. The usual therapeutic dosage of epinephrine (O.S to 1 
cc. of a 1 : 1000 solution) is dangerous, and more especially if 
repeated when it has not relieved symptoms. 

2. Maximal therapeutic effects can be obtained by a dose 
of 0.10 to 0.15 cc. repeated at intervals of thirty minutes for 
two or three doses if necessary. 

3. The therapeutic dosage can in certain cases produce a 
fatality. 

4. The symptoms of epinephrine toxicity must be differ- 
entiated from those of acute bronchial asthma. 
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THE ROLE OF AHTENATAL VAGINAL ANTISEPSIS IN THE 
PREVENTION OF OPHTHALMIA NEONATORUM* 

The efficacy o! tLe usual routine employed for the pr^ 
vention of ophthalmia neonatorum has been taken so much 
for granted that some of the fundamental principles ha\ e been 
forgotten. It recently has been shown that in one of our 
largest cities the incidence of gonorrheal ophthalmia in Ae 
newborn is about tioenty-huo times greater now than during 
the time immediately following Ctede’s monumental work 
over a hundred years ago. 

It will therefore be the purpose of this clime once more to 
can attention to the importance of the first prindples estab- 
lished on subject, and to reinew our personal e-iperiences 
in the prevention of gonorrheal ophthalmia during the past ten • 
years. 

It is estimated that twejity out of every hundred blind 
persons owe their infirmitj^ to a gonorrheal infection in their 
mothers. In spite of prophylactic methods known to the pub- 
lic and the therapeusis of the disease, the incidence of gono- 
coccal mfections in married women is still very high. C^nor- 
rhea causes much more infinnitj’’ in women tha n does sjThilis, 
and directly causes much damage to the children bom of in- 
fected patients. It is therefore just as important to include 
cervical and urethral smears as part of the prenatal examina- 
Uon as it is to obtain blood for a Wassermann test. Laws 
have been enacted in some states to ascertain the presence of 
a s^hilitic inf^tion as part of the premarital examination 
[before a marriage license is issued). Obviously the law is 

or tae S ffie^S^ffiipo^S^SnorTh^Tin?^^^^^ 

XOL . 24—117 l8j. 
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The best form of treatment is of course prevention. Few 
similar opportunities are offered physicians in the realm of 
preventive medicine than in the combating of ophthalmia neo- 
natorum. The local infection in a pregnant woman is com- 
pletely separated from the imbom child until the membranes 
are ruptured. We therefore have many months, usually, and 
at least weeks, at our disposal to treat the disease before the 
newborn child’s eyes come in contact with the infected vaginal 
secretions. 

History. — Inflammation of the eyes of the newborn was 
recognized by Soranus and Aetius who in the very earliest 
days of medicine referred to ophthalmia neonatonim.^^ Tuel- 
linoz as early as 17S0 believed that leukorrhea in the mother 
was the cause of the malady.^® Gibson® in 1807 established 
certain principles for the prevention of the sore eyes which 
occurred in newborn infants. He advocated the following 
procedures: 

1 . To remove, if possible, the disease in the mother during pregnancy. 

2 . To remove as much of the discharge as possible at the time of de- 

livery. 

3. To wa^ the baby's eyes with a liquid calculated to remove the 

offending matter, or to prevent its activity. 


The suggestions of Gibson were overshadowed by Credo’s 
definite teadiings which appeared eighty years later. Crede’s 
first efforts were to clean ^e vagina. He employed irrigations 
of lukewarm water or weak carbolic acid solution.’^ Follow- 
ing this procedure the eye infections were less frequent, but 
still this therapy did not give very satisfactory results. Cred^ 
then directed his study to the prophylactic disinfection of the 
infant’s eyes. His experiments with a mild boric acid solution 
were successfiil, provided the infected mothers bad been care- 
fully treated with vaginal irrigations throughout the entire 
labor. This form of therapy was discontinued when it was 
found that a 2 per cent solution of silver nitrate applied in a 
single drop from a glass rod onto the conjunctiva gave strik- 
ing results. Cred6 then concluded that the disinfection of the 
child’s eyes, and not that of the mother’s va^na, was of para- 
mount importance. Thereupon the instillation of the silver 
solution alone as a proper method of prophylaxis found uni- 
versal favor. 

Definitiom — The term “ophthalmia neonatorum” is usu- 
ally applied to that more serious group of eye infections due 
to the gonococcus. The reported percentages of ophthalmia 
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attributed to the gonococcus is high (30 to above 50 pw 
cent^"' “) • the remaining infections are due to vanoi^ other 
organisms: the pneumococci^, B. coli, s|apby|oc^a, strep- 
tococci, and inclusion bodies." Thygeson^ reported 0.022 per 
cent of ophthalmia due to the gonococcus m his sen^ « 
newborn infants and 6.6 per cent of nongonococcal ophthal- 
mia. In our series 0.54 per cent of the babies had non- 
specific ophthalmia (Table 1). WTien reporting percentages 
or when comparing statistical suri’eys it is important to dis- 
tinguish between the two forms. In the light of the fact that 


TABLE 1 





Incidence ol gonorrbeal opklhnlmu. 


Year. 

Patienti 

dtlixtxtd. 

Ittdilfpce of 
gouonhea. 

Amonp 

treated 

molitcn. 

Amonj 

nontrealed 

molbtiv 

Amonc 

nondus- 

ncjMd 

molbcrt. 

Xoiifpccific 

ophlbalmU. 

w:s 

675 

7 

0 

0 

5 

0 

W29 

653 

9 

0 

0 

5 

0 

1930 

697 

16 

0 

0 

3 

0 

W3l 

700 


0 

0 

0 

0 

1931 

861 

47 

0 

0 

3 

t 

1W3 

SSI 

jj 

0 

0 

0 

6 

19J4 

739 

25 

0 

3 

0 

1 

19J5 

62A 

8 

0 

0 

2 

4 

1936 

6U 

ll 

IHi 

IHDI 

0 

•» 

1937 

673 

37 

IBB 

Ihdh 

1 

3 

ToUli 

7,U6 

200 

0 

4* 

IS 

24 


* 1. Smta j ^ not takes; no treatment. 

L Refa»d trcatmcsl, 

1. Re^irtcretJ belore de Gv ery. 

1. Reeti\T<i oa)y one treatmeol. 


Credes techmc, as shown by Thygeson,^ failed to protect 
against the nongonococcal form, it becomes absolutely neca>?- 
sar>' to make this distinction. ^ 

Incidence.— The frequenej^ of gonorrhea in relation to 

varies from 1.5 to 

u per cent, Amencan senes show a generallv lower inH 
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ing to the method employed in diagnosis. This latter factor 
was clearly demonstrated by Sorrentino,® who found in a total 
of 21,475 pregnancies over a period of four years (1931-5) 
174 cases of gonorrhea; yet when a trained personnel was 
entrusted with the diagnosis, there was found seventy cases in 
a one-year period (1934—5), as compared to 104 for the pre- 
vious years. 

In the In-patient service of the Jefferson Medical College 
Hospital, 7,116 deliveries were recorded from 1928 to 1937, 
inclusive. In this group 200 mothers were found to have 
gonorrhea, and 18 additional mothers, while diagnosed negative 
for the disease antenatally, gave birth to infants who developed 
ophthalmia neonatorum, or an incidence of 3 per cent 
(Table 2). 


TABLE 2 
Incidence 


Gonorrhea. ] 

1 

Ophthalmia 

neonatorum, 

nontreated 

mothers. 

Ophthalmia 

neonatorum, 

treated 

mothers. 

Nonspecific 

ophthalmia 

neonatorum. 

Morbidity in 
gonorrheal 
patients. 



0 per cent 

0.54 per cent 

7.0 per cent. 


Contrasted with the maintained high percentage of gonor- 
rhea complicating pregnancy, ophthalmia neonatorum has 
shown an epocal drop with the introduction of the CredS 
technic. The first phenomenal drop was shown by him at the 
University Clinic and Polyclinic for Obstetrics and Gynecology 
and School for Mid-Wives at Leipzig. Before the routine use 
of silver nitrate at this institution, 10.8 per cent of 2897 babies 
born had gonorrheal ophthalmia. Following its use about 
O.lS per cent of 1160 babies developed the disease, the highest 
figure recorded in any one year being 0.49 per cent.'* Other 
reports throughout the civilized world soon followed, showing 
a marked decline in ophthalmia with the employment of the 
Crede technic. The Los Angeles Hospital,® whose procedure 
after wiping the eyes with dry cotton was to use 2 drops of 
a 1 per cent solurion of silver nitrate, reported 0.22 per cent of 
cases of ophthalmia neonatorum. In our group, ophthalmia 
neonatorum did not occur in babies bom of treated infected 
patients, but 0.31 per cent of babies bom of untreated mothers 
developed the disease (Table 2). 
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' Soon after the discovery of the ^nococcus bj > 

Haussmann' in 1882 said, "Now that the cause of ophthalmia 
neonatorum is known may it soon, through *e co-operation of 
all, become extinguished and be classed with the of 

only historical interest” The brilhant results published by 
authors immediately after the introduction of Cred6s technic 
would tend to bear this out. But today, in retrospect, Hauss- 
mann’s wish is not fulfilled. Marshall,® for example, has shown 
that, after fift>' years of silver nitrate prophyla^, gonorrhea 
still accounts for 20 per cent of all blindness in state insU- 

tutions. . , 

Lehrfeld® found in 1935 that, during the preceding fifteen 
i^ears, 2.2 per cent of 27,873 infants bom in Philadelphia 
developed ophthalmia, which makes it 22 times more prevalent 
than in Crede’s era. 

Although the silver nitrate may be at fault, or the teAnic 
as employed today may be inefficient, nevertheless statistics 
show that the use of the silver salt alone does not offer suf- 
ficent protection. Wffiether the generally used 1 per cent solu- 
tion of silver nitrate instead of ffie original 2 per cent solution 
is the only factor, it is difficult to state. The experiment of 
Gottlieb and Freeman® shows that a 1 per cent preparation of 
silver nitrate in the presence of physiologic sa&e cannot be 
depended upon to inhibit the gro\^ of the gonococcus organ- 
ism in vitro. Cognizant of this apparent irreducible minimal 
incidence, subsequent workers^®- ” haw emphasized 
si^cial prenatal supennsion of the pregnant woman infected 
with gonorrhea. Bffiether this takes the form of actual treat- 
ment of the infection, or prophylactic medication, in \new of 
reducmg ophthalmia, the pendulum is swinging back to the 
pmciples first ad\’ised by Gibson and re-enforced by Crede’s 
discove^J^ 

Diagnosis. — ^The diagnosis of gonorrhea in women is not 
alwaj^ easy, and during pregnancj^ the same difficulties are 
pre^t. A greater number of cases will be diagnosed if, in 
addition to obtaining smears, the fiistory and clinical findhtps 
are carefully evaluated. Urethral and cer\ncal smears should 
be taken on every pregnant woman, for it is in these rerions 
ffiat the gonococci find a habitat. Not only should the smears 
beginning of pregnancy, but they should be 
rei^ated between the seventh and eighth month of gestation, 
wbn 5o®mon occurrence in our wards that a woman 

•n j ^ negative smears at the beginning of her premanm’- 
will dehver a baby that will develop ophthalmia neonTtorSn 
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due to a gonorrheal infection which the patient has acquired a 
few weeks or months prior to her delivery. It is common 
Imowledge also that pregnancy may cause an acute exacerba- 
tion of a latent infection; therefore, often repeated microscopic 
studies should be made, a fact which is stressed by many 
workers.^®- ®’ 

There are many pitfalls in the microscopic diagnosis of 
gonorrhea, but a negative smear in the presence of the well- 
known clinical picture should not deter one from the institution 
of treatment in any pregnant woman. A moderate to profuse 
yellow, or greenish-yeUow, creamy, foul-smelling discharge, 
smarting on urination, irritated urethra and inflamed vagina 
have been our criteria for treatment whether or not the labora- 
tory reports the presence of intracellular gram-negative diplo- 
cocci, excluding the possibility of monilia and trichomonas 
infestations. 

All patients admitted to the antenatal clmic are given a 
routine physical and obstetrical examination at the first visit, 
and smears (urethral, vaginal and cervical) are taken. These 
are re-checked eight to ten weeks prior to the estimated date 
of delivery. All patients who give a history of having had a 
purulent discharge or who are found to harbor gonococci, and 
others who show a clinical picture of gonorrhea even though 
the microscopic examination is negative, are referred to the 
special clinic for treatment. 

TREATMENT 

The treatment of gonorrhea in pregnancy differs very little 
from that in the nonpregnant woman except in its intensity 
and the relative weakness of the solutions employed. The 
newer nonirritating antiseptic solutions lend themselves very 
well to this form of treatment. Among the many may be 
mentioned aqueous merthiolate, metaphen and mercurochrome. 

Gonorrhea in most cases is a sdf-lhnHed disease and all 
that one may expect to do during the time available is to keep 
the parts as clean as possible, and allow the patienPs own 
resistant powers an opportunity to overcome the infection. 

In the obstetrical clim'c of the Jefferson Medical College 
Hospital, systematic treatment of gonorrhea during pregnancy 
has been followed since 1926. This includes local vaginal 
medication throughout pregnancy — a mode of therapy^ not 
since the inception of this dim'c, or now, generally practiced. 
Since instituting antenatal vaginal antiseptics no instance of 
ophthalmia neonatorum has occurred among the 170 women 
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adequately seated autenataUy for gonort^. 

ophthalmia °eonator^ pccu ^ During the same 

definite parts; 

1. Clinic treatment. . , . t r.„..,rr 

2. Treatment which is to be earned out at home. 

3. Treatment of the baby’s eyes after birth. 



Fig. 215.— Fee’s lenestrated speculum. 


1. Clinic Treatment. — TA^ith the patient in the lithotomy 
position the vagina is exposed with a speculum, preferably of 
the bh’alved tj^pe (Feo) (Fig. 215). This instrument simulta- 
neously exposes the urethra, cerxox and a maximum amount of 
vagin^ surface. With practice it may be used with ease and 
little discomfort to the patient. The secretions of the ^’agina, 
cer\ix and about the urethra are then swabbed out by meanf^ 
of cotton sponges impregnated with liquor antisepticus solu- 
tion. The excess is then removed with dry cotton absorbent 
sponges and the parts are painted with aqueous 1:1000 
metaphen solution. Cotton applicators saturated with met- 
aphen are then placed in the urethra and ceixix. These are 
allowed to remain for a short length of time. Large cotton 
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sponges should be used throughout to minimize pain and 
traumatization of the inflamed surfaces. Gentleness is prac- 
ticed constantly. The patient is requested to report for weekly 
treatment until labor intervenes. 

The patient is instructed as to the infectiousness of the 
discharge and the necessity of scrupulous washing of the hands 
and complete segregation of toilet articles. The husband of 
the patient should be referred for diagnosis and possible treat- 
ment. 

2. Home Treatment. — ^Horae treatment consists of a daily 
douche with Lugol’s solution, 1 teaspoonful to 2 quarts of water. 
The instructions are as follows: A 2-gallon covered receptacle 
filled with water into which the douche bag and nozzle are 
placed is allowed to boil for twenty minutes, at the end of 
which time this utensil is allowed to cool. The patient is then 
instructed to use this sterilized bag and solution. To the water 
is added the Lugol preparation. The patient is instructed 
to wash the genitalia with soap and water and take the douche 
in a lying-down position with the bag never more than 1 foot 
above the level of the hips. It is stressed that a glass rounded- 
end nozzle with eccentric openings be employed. This should 
never be inserted further than 1 inch beyond the bulbous end. 

3. Treatment of the Baby’s Eyes after Birth. — ^It is our 
conviction that the eyes of the newborn should be flushed out 
with boric acid immediately upon deh'very and that this 
should be followed by the instillation of several drops of 1 per 
cent silver nitrate. The silver solution is allowed to remain in 
the eyes of the infant imtil the cord is dressed and the baby 
prepared for its transference into its warm bassinet, and then 
the eyes are flushed out with the normal saline. 

JVo(e: We beh'eve that in every instance of infected 
mothers it is most important that their newborn babies’ eyes 
be treated more vigorously. These children should have m- 
stilled into their eyes on the three successive days following 
delivery, 0.5 per cent silver nitrate. This solution is allowed 
to remain without subsequent flushing out. This form_ of 
treatment will occasionally produce slight conjunctival irrita- 
tion, but if fresh preparations are employed and care is exer- 
cised in the instillarion, preferably with the metal retractors 
(Fig. 216), this slight irritation will be rarely encountered. 

A word of caution: It does not happen very frequently, 
but on occasion drugs other than silver m'trate have been in- 
advertently insrilled into the eyes of a newborn baby. One 
should always write in longhand the percentage of solution re- 
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quested, not the nnmcrah, and invariably see to it personally 
that the prescription is freshly mixed and proper!}' labeled. 
We know of one instance where 10 per cent silver nitrate was 
instilled and in another where carbolic acid was used — ^needless 
to say with grave disaster. 

A pomt which is not completely appreciated is the fact that 
if the silver nitrate solution is not instilled into the bab\'’s 
eyes directly, naturally its efficaa' is lost. It is not an 
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Fuerstuer and Falls^ report a group of nineteen pregnant 
women infected with gonorrhea among a series of forty-five 
women with gonorrheal infection. Fifty-seven per cent of the 
patients developed tone mam'festations. The dosage employed 
was 40 grains daily in five-day courses. The writers claim 
cure was accomplished in all cases except one. Reinfection 
occimed fourteen times in their series. Of these, all but one 
admitted re-exposure with the same partners who had orig- 
inally infected them. 

The series reported above is too small, as the authors 
themselves state, to draw any definite conclusions. On the 
strength of this study and other good reports on the treatment 
of gonorrhea with the sulfanilamide group, we are cautiously 
conducting a study in patients who are pregnant, as a check-up 
on our usual mode of management. 

It is concluded from studies made at Johns Hopkins Hos- 
pital that, until the effects of sulfanilamide on the human fetus 
are better known, the drug should be administered with ex- 
treme caution during pregnancy. 

Using rats in carefully controlled experiments, Harold 
SpeerU® has recently reported that prolonged administration of 
sulfanilamide to pregnant rats produces deleterious effects in 
the offspring, including increased intra-uterine death and small 
litter size, diminis hed birth weight and selective stunting of 
growth. 

Silver acetate has foimd a place in the prevention of oph- 
thalmia neonatorum. It has found favor because it will not 
go into solution above 1.2 per cent and is said to be less irri- 
tating.^^ A series reported by Hartman^^ shows that without 
antenatal antisepsis the protection afforded the infant is about 
on a par with that obtained with silver m'trate. 

Argyrol, because of its less irritating properties, is another 
drug which has been employed instead of silver nitrate. Doug- 
las and Stone^® were employing 5 per cent ar^rol instillations 
into the newborn babies’ eyes when an epidemic occurred. 
This was checked when 1 per cent silver nitrate was sub- 
stituted. 

Results. — ^In infants born of the 200 maternal patients in 
our series there occurred four cases of ophthalmia. But in 
none of these four instances did the mother receive adequate 
antenatal vaginal antisepsis. One case of gonorrheal oph^al- 
mia developed in the infant of an infected mother who received 
only one antenatal treatment, and whose pregnancy ^ com- 
plicated by a ruptured Bartholin cyst; another in the infant of 
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an infected mother vcho refused prenatal medication, and one 
in an infant whose mother registered in the dime only two 
das^ before deliverj'. The fourth case was one m wtach the 
routine smears were not taken in the mother and, therefore, 
she was not referred for treatment (Table 1). 

The four cases of ophthalmia, above mentioned, are to be 
added to the eighteen others which developed m the infants 
of patients who were diagnosed antenatally negative for gonor- 
rhea, and consequently received no vaginal antisepsis. The 
eighteen occurrences of ophthalmia neonatorum resulted in 
spite of the routinely applied prophylaxis of Crede (Table 1). 
This study also revved, with due credit to the Crede method, 
twentj'-sis cases of gonorrhea-positive mothers who escaped 
treatment and whose babies did not develop opbtbalmia. The 
incidence of ophthalmia neonatorum has been reduced in 
treated cases to zero, at the Jefferson hledical College Hospital, 

combining antenatal i^ginal antisepsis with the more gen- 
erally accepted method of prophylaxis (Table 2). 

The efficaci'^ of antenatal treatment was further illustrated 
by a study made in Philadelphia to find the reason for the 
high incidence of ophthalmia in the city.® Records of six large 
institutions were examined and two hospitals were found to 
have an incidence one fifth that of the others. In both these 
hospitals, the Jefferson Hospital and the PMaddphia General 
Hospital, the clinics are run along the same therapeutic lines. 

Morbidity, — ^The routine appheations of the method of 
treatment advocated has had no harmful effects on the normal 
progrps of pregnancy. In our series there occurred but one 
abortion and ten premature births (Table 3). There were 


TABLE 3 


Vtar. 

Cases of 
gonorrfiex 

.Abortioos in 
gonorrheM 
patients. 

Premat-ure 

1 births in 
SonorrheaS 
patients. 

Morbid 

patients. 

192S 

to 

393 ; 

200 

1 

10 

26* 

rh6a “ unoctounlod for «copt for possible Ronor- 


tron^-SK infected patients, a morbiditv of 7 per cent* four 
rate forte^dit S 


per cent. 


i868 


MARIO A- CASTALLO, LOUIS G. FEO 


SUMMARY AMD CONCLUSIOM'S 

1. A total of 218 maternal cases of gonorrhea were ob- 
served among 7,116 deliveries, an incidence of 3 per cent. 

2. Of 200 patients in whom the diagnosis was made ante- 
natally, 170 received adequate local treatment during preg- 
nancy. ^ the infants of these mothers no instance of 
ophthalmia neonatorum occurred. 

3. Ophthalmia neonatorum occurred in twenty-two infants 
among the 7,116 deliveries, an incidence of 0.31 per cent. In 
eighteen instances the mothers were not treated because no 
evidence of gonorrhea was noted in the prenatal period. Of 
the remaining four mothers, one received only one treatment, 
one registered two days before delivery, another refused treat- 
ment and from a fourth smears were not obtained. 

4. The puerperal morbidity among the 200 patients with 
known gonorrhea was 7 per cent. Abortion occurred in one 
patient, while ten had premature births. 

The conclusion is, that prenatal treatment, together with 
careful instillation of silver nitrate, is not only safe but has 
proved to be a most efficacious means of preventing ophthalmia 
neonatorum. 
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INDEX TO VOLUMES 22, 23 and 24 

(1938, 1939 and 1940)* 

SViMPOSIA 

1938 

January: Pkethioma 

March: Aulergt 

JLfav: Nervods akd Mextai. 

Diseases 

July: Medical Emergencies 

1 September: Diseases of the Skin 
AND SVEHILIS 

Ncremler: Diseases of the Nose, 

Throat and Ear 

1910 

January: Geriatrics 
March: Headache 

3/ay: Recea-t Advances in Therapt 

July: Present Status of Endocrine Therapy 

September; Cardich'ascular Diseases 
Dugnostic Hints 
Nctemher: Arthritis 


Januarv: ^Iedicai* J^Lanagement 
of Gaixdeadder 
Disease 

March: Gynecology and Ob- 

stetrics 
May; Pedutrics 

July: Dyspepsu 

Seplember: Sulfanilamide 

November : Metabolic Diseases 


Abdomen, acute, in children, IP3S>: 
Jan.. 139 

distended, 100 per cent oxj-gen in, 
1939: July, 9Sd 

Abdominal discomlorts, functional, 
1939; July, 887 

pain, acute, 1938; July, 884, 1031 
Mjducens nen-e, examination, 1938; 
May, 557 

Abortion, missed, 1939: March, 389 
threatened, 1940: July, 1074, 1077 
streptococcal infections following, 
sulfanilamide in, IPjP.-Sept., 1231 
-Abrupdo placentae, 1938; Jan.. 208. 
July. 1219 

Abscess of aorU, 1939: Sept., 1341 
of brain, headache in, 7P4ij; March 
306 

amebic, J93S: Jan., 27 
Sept., 1276; 1940: Jan 


of liver, 
1939: 
210 


Abscess of lung, 1940: March, 462, 
Sept., 1436 

of myocardium, 1939: Sept., 1337 
of spinal cord, 1938: July, 1122 
peritonsillar, 1940: Sept., 1525 
retropbaiyngeal, 1940: ^pt., 1525 
Absorbents, neutralirinp capacity, 
1939: Jan., 261, 264 
.Acada, intravenous injection, in 
edema, 1940: May, 807 
Accoucheur’s hand, 1938: July. 
1005 

Acetarsone in amebiasis, 1939: Sept.. 
1271 

.Acetyd-beta-methylcholine, 1940: 
Alay, 819 

Achlorhydria in old people, 1940: Jan., 

OTth di-spepsia, 1938: Sept., 1416 
Aadosis, 1938: Jan., 223 


diabetic, 1938: J\dy, 979 
• Note; The volume year is ghrcu in italic tj’pe. 
1S71 
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Acidosis following sulfanilamide, 1939, 
Sept., 1180 

in kidney disease, diet and, 1939: 
March, 454 

ketone, in nondiabetic adults, 1940: 
Nov., 1813 

Acne vulgaris, 1938: Sept., 1381 
Acrocyanosis, 1938; March, 467 
Acrodynia, 1938: May, 631 
Acromegaly, 1939: Sept., 1330, Nov., 
1771; IP40.- July, 969 
Actinomycosis of face and neck, 1939: 


diabeticorum, 1939; 


Tan,, 257 
Addison’s 


Addison’s disease, 1938; Nov., 1831; 
1939: Jan., 184, Nov., 1730; 1940: 
July, 1041, 1043, 1046, 1114, Nov., 
1779 

Addisonian crisis, 1938: July, 993 
Adenoids, infected, and arthritis, 1940: 
Nov., 1677 

Adenoma of adrenal cortex, 1938: 
March, 511; 1940: July, 1049 
of islets of Langerhans, hyperinsul- 
inism and, 1939: Nov., 1481, 1491 
of pituitary, 1938: Jan., 166; 1940: 
July, 961 

of small intestine, 1939: March, 
505 

Adenomatous goiter, 1940: July, 994, 
995 

tissue, relation to endocrine func- 
tion, 1940: July, 947 
Adhesions after gallbladder surgery, 
1938: Nov., 1688, 1695 
constipation due to, 1939: Nov., 
1670 

Adiposis dolorosa, 1938: Jan., 171; 

IP3P; Nov., 1458; 1940: July, 1254 
Adiposogenital dystrophy, 1938: 

March, 515; 1939: Nov., 1456, 1731 
Adrenal cortex, adenomata, 1938: 

March, 511; 1940: July, 1049 
extract, 1938; Nov., 1830, 1831 
glands, diseases of, 1940: July, 1035 
insufficiency, acute, 1938: July, 993 
hyjpothjToidism with, 1939: Jan., 

syndromes, asthenia in, 1939: Nov., 
1730 

therapy, 1938: Nov., 1830 
Adrenocorticotropic hormone, 1940: 
July, 959 

Age, food requirements and, 1939: 
1470 


Albuminuria 
May, 756 

Alcohol infusion, intravenous, in incur- 
able cancer, 1940: May, 597 
injections in anal pruritus, 1939: 
Nov., 1691 

in pruritus vulvae, 1939: March, 
327 

in sciatica, 1938: Nov., 1786 
Alcoholism, insulin and glucose in 
treatment, 1940: May, .671, 675 
Alkali excess and deficit, 1938: Jan., 
226, 229 

therapy in peptic ulcer, alkalosis 
from, 1938: jan., 223 
Alkalosis, 1938: Jan., 223 
Allergic bronchitis, 1938: March, 319 
dermatoses, 1938: March, 378, 395 
diseases of aged, 1940: Jan., 149 
headache, 1938: March, 325; 1940: 
March, 285, 288 
Allergy, 1939: Jan., 231 
anemia due to, 1938: July, 912 
as factor in gastro-intestinal dis- 
turbances, 1938: March, 297 
in general medicine, 1938: March, 
267 

in otolaryngology, 1938: March, 
281 

cardiac, 1939: Jan., 234 
cutaneous, 1938: March, 334, 371; 
1939: Jan., 238 

diagnostic procedures, 1938: March, 
275, 278; 1939: Sept., 1245 
food, 1938; July, 1037; 1940: July, 
1239 

gastro-intestinal, 1938: March, 297, 
412, Nov., 1835; 1939: Jan., 239 
inflammations of nose, throat and 
ear in, 1938: Nov., 1657 
investigation of patient, 1938: 
March, 271 

nasal, 1938: March, 281; /PiP/ Jan., 
236 

ocular manifestations, 1938; March, 
287 

predisposing factors, 1938: March, 
269 

symposium on, 1938: March, 265 
Alopecia, /PJP.’Nov., 1648, 1654, 1656, 
1658, 1659, 1660 

Alpha-tocopherol in amyotrophic lat- 
eral sclerosis, 1940: May, 77S 
Altitudes, high, anoxemia of, 1939: 


Aged, adjustments of, to life, IP40;j July, 981 
^ July, 1271 I Alzheimer s disease, Jam, JOl 

diseases of, symposium on 

■ im: Nov., 1658, 


X7l®?ap. °iV« mi 

Albumin-globulin ratio in liver disease, 
1939: Jan., 24 


Amebiasis, complications, 1939: Sept., 
1276 

pulmonary disease secondarj' to, 
1938: Ian., 27 

roentgen findings, 1938: Marcn, 
444 
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Amebiasis, treatment. JP5P; Sept.. Anemic vromen, dj-spbagia of, 1940: 

1269 March, 5M 

Amebic abscess of Uver, JPJP: Sept., Anesthesia in general practice, recent 
1276; 1910: Jan., 210 , ad%-anccs, 1910: Ma>-, 613 

dvEenter\-, 193S: July, 10S2; 1939: Aneur>-sm, aortic, iPaP: &pt., 1340, 
March, 520, 521; Sept,, 1272 


enteritis, iPjP: ^pt», 1271 
Amenorrhea, 1939: Jan., 212; 1910: 

July, 1072. 1075, 1078 
.Amlno.acetic acid, /P-^Or AIay, 772 
Aminop>'rine, effect on diuresis, 1910: 
May, 874 

in etiology of agranulocytosis, 193S: 
Nov., 1671, 1676 

Amniotin in gonococcal r’aginitis, 
1939: March, 336, May, 667 
Amylase test in gallbladder disease, 
JPdP.-Jan., 25 

in pancreatic disease, 1940: Jan., 
221, July, 1137 

Amyloidosis, heart disease and, 1939: 
Sept., 1329 

Amyotonia congenita, IPiP; May, 826 


477; IPdP.-Sept., 1312, 1340, 1341, 
1342; 1910: ^pt., 1378, 1382 
arteriovenous, bradycardbc reac- 
tion, 1939: Jan., 104 
heart failure in, 1939: Sept., 1326 
intracranial, headache in, 1910: 

March, 303, July, 1162 
of abdominal aorta, 1910: March, 
391 

Angina pectoris, 1939: Sept., 1309; 
1910: Sept., 1302 
abdominal pain in, 193S: July, 
1035; 1910: March, 389 
in dbbetes, 1939: Nov., 1566, 
1573 

operative risk in, IPdPrSept., 1510 
tests for, 1939: ^larch, 4SS 


-Amyotrophic lateral sclerosis, IP38; I Anginal pain on exertion in aged, JP-70; 


July, 1126, Sept., 1528, 1534; 1940. 
May, 775 

-Anaerobic infection, 100 per cent oxj’- 
gen ip, 1939: July, 990 
-Anal diseases, office treatment, 1939: 
Nov., 1^ 

Analgesia in labor, fetal asphtToa due 
to, 1939: July, 1064 


Jan., 27 

on inhalation of tobacco smoke, 
1939: July, 1037 

Angioneurotic edema in aged, 1910: 
Jan., 154 

Angiosderosis, retinal, in aged, 1910: 
Jan., 131, 135 

, ... Ankle jerk, 1938: May, 560 

.Androsterone, 1938: Sept., 1540; 1910: .Anore-xia, functional, 1939: July, 901 
July, 1059 in cardiovascular disease, 1910: 

Anemia, aplastic, acute, 1938: July, March, 384, Sept., 1318 

„ - nen-osa, 1938: March, 512; 1939: 

idiopathic, 1910: March, 456 March, 541, July, 901; 1940- Tulv 

due to blood loss, JPJS; July, 907 966 ^ 

follou-ing sulfanilamide, 7P3P;Sept., .Anosmia, 1938: Mav, 537 

ii^Q. roj/i. A • 


1139; 1910: Sept., 1451 
heart disease and, 1939: Sept., 1327 
hemoN-tic, 1938: July, 910, 913; 1 
1910: Sept., 1451 
hjpochroraic, 1940: Sept., 1445 
, idiopathic, 1910: March, 456 
m arthritis, 1910: Nov., 1641 


-Anaxemia neonatonim, 1939: Tulv 
1061 ^ 
of high altitudes, 1939: July, 981 
Antacids, neutralizing capacity, 1939: 
Jan., 259 

Antiseptics, urinary. See under Urin- 
ary tract infections. 


mp-M ’■ therapy. -Antuitrin, iP35; Ny-., 1824, 


1939: May, 710 

mtvinpreghanc>-, iPiP: March, 437 
Lederer’s, 1938: Julv, 913 
myelophthisic, 1910': Mav, 841 
of newborn, 1939: Mav, 5S1 
osteosclerotic, 1910: hiay, 841 
pemiaous, 1938: Julv, 922; 1910: 

. ^I^rch 452, Sept., 1447, 1449 
sickle cell. 1938: Julv, 916 

disabiUtx-, 1910: Sept., 

<™^encies arising in, 1938: 

obscure, differentiation of, 1910:\ 
March, 451 ' 

vor. 14 — ns 


1828 


^^1305'''^'™’ 

states, trauniatic, 1938: Mav, 654 
'^■e",w^ized diseases of, 
19 j9: Sept., 1323, 1340 
-Aortic aneip-sm. 1938: March, 447; 

'340; 1910: 
March, 381, Sept., 1378 

'^^fEitation, chest pain in, 1939: 
^pt,, loll 

stenosis, 1940: Sept., 1365 
°‘1?lo'’® risk in, 1938: Sept., 
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Aortitis, gummatous, 1939: Sept., 1341 
Aphasia, 1938: May, 563 
Apiol paralysis, J93S: July, 1124 
A. P. L, 1938: Nov., 1828 
m cryptorchidism, 1940; July, 1060 
in OTO^rian dysfunction, 1940: July, 


Apoplexy of spinal cord, 1938: July, 


Appendicitis, acute, 1940: Sept., 1422 
differential diagnosis, 1939: Jan., 
139, 146 

abdominal pain in, 1938: 
July, 1037 

in aged, 1940: Jan., 17 
pseudo-, 1939: July, 889 
Appendix, disease of, dyspepsia due 
to, 1938: March, 428 
Appetite, loss of, in old people, 1940: 
Jan., 11 

Arrhythmias, cardiac, 1938: Sept. 
1510; 1939: Sept., 1300; 1940: May 
577,827 

Arsenic poisoning, 1940: Jan., 261 
Arsphenamine jaundice, 193h Nov., 
1766 

Arterial embolism, 1938: March, 466 
occlusion, peripheral, sudden, 1938: 

_ July, 943 

Artenosclerosxs, cerebral, 1938: 
March, 479 

psychosis with, 1940: Jan., 98 
diabetic, 1938: July, 1190; 1939. 
Nov., 1528, 1563, 1572; 1940: 
Jan., 112 

headadie in, 1940: March, 322, July, 
1163 

Arteriovenous aneurysm, 1939: Jan., 
104, Sept., 1326 
Estula, 1940: Sept., 1350 
Arthralgia, syphilitic, 1938: Sept., 
1275 

Arthritis, acetyl-beta-metbylcholine 
in, 1940: May, 826 
atrophic, 1940: Nov., 1594, 1607 
blood in, 1940: Nov., 1633, 1641 
colonic irrigations in, 1939: May, 
787 

deformities in, prevention and cor- 
rection, 1940: Nov., 1735 
diet in, 1940: Nov., 1647 
endocrine therapy, 1940: Nov., 1697 
etiology and diagnosis, 1940: Nov., 
1594 

focal infection and, 1940:Hov., 1673 
gallbladder disease and, 1940: Nov., 
1709 

gonococcal, 1938: May, 839; 1939: 

Sept., 1185: 1940: Nov., 1640 
gouty, 1940: Mar^, 429, Nov., 1639 
beat applications in, 1939: Jan., 133, 
134 


Arthritis, hemo-irradiation in, 1940: 
May, 729 

hejajacin^u^ in, advantages, 1940; 

hypertrophic, 1940: Nov., 1399, 
1614, 1637 

hy|30^ffuitarism and, 1940: Nov., 

hy^w^hyroidism and, 1940: Nov., 

introduction to problem, 1940: 
Nov., 1591 

Jaundice in, advantages, 1940; 
July, 1209 

lumbosacral, 1940; July, 1191 
medical diathermy w, 1940: March, 
543 

menopaiual, 1940: Nov., 1697 
of spine, 1938: March, 415, 477; 
1940,: Nov., 1763 
headache from, 1940: March, 
329 

pathogenesis, role of liver in, 1940: 
July, 1223 

ph^siral therapy in, 1940: Nov., 

pregnancy and, 1940: Nov., 1697 
reconstructive surgery in, 1940; 
Nov., 1745 

rheumatoid, in syphilis, 1938: Sept., 
1285 

sacro-iliac, JP40.- July, 1192 
roentgen aspects, 1940: Nov., 1603 
symposium on, 1940: Nov., 1591 
syphilitic, 1938: Sept., 1275, 1284 
thyroid therapy, 1940; Nov., 1704 
treatment, mtegration and co- 
ordination of, 1940: Nov., 1767 
special agents in, 1940:Nov., 1725 
with microdosage of bacterial 
products, 1940: Nov., 1717 
Aschheim-Zondek test in missed abor- 
tion, 1939: March, 395, 396 
Ascites, conditions associated with, 
1938: July, 1165 

Ascorbic acid, therapy with, 1940: 
May, 743 

Asphyxia neonatorum, 1939: July, 
1061, 1066 
Asthenia, 1939: Nov., 1723 

constitutional, spasticirritablebowel 

in, 1940: Jan., 198, 201 
neurocirculatory, 1938: March, 474, 
May, 780; 1939:Sept., 1311, Nov., 
1733 

Asthma, 1939: Jan., 233, 235, July, 
961, Nov., 1605 

bron^ial, 1938: March, 351; 1940: 
Jan., 149, May, 625, 730 
epinephrine in, dangers, 1940: 
Nov., 1851 

sinus disease and, 1939: May, 685 
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Asthma, cardiac, IS^SS: Nov., 1735; 
;PJP.- Jan., 235; 1940; Sept., 1314 
desensitization in, 1939: Nov., loll 
diagnosis, 1939: Noa’., 1606 
treatment, 1939: July, 1000, Nov., 
1607 

A.T. 10, 193S: Nov., 1823; 1940: 
May, 763, 767 
in parathjToid tetany, JyW; 
March, 4^, Mav, iiZ, July, 
1024 

Ataxia, Friedreich's, 1939: May, 826, 
Sept., 1340 

locomotor, 1939: May, 823, 834 
tests for, 193S: May, 564 
Atelectasis, obstruction, 193S: Alay 
705 

postoperative, 1940: Sept., 1437 
100 per cent oxj'gen in, 1939: 
July, 994 

Athlete's foot, 193S: Sept., 1392 
J93P.- Sept., 1279 

.\tlo-a.roid dislocation, spontaneous, ! 
JP3S:Ju]y, 1120 

Atonia, uterine, IPJP; Julv, 1049 
Atopic dermatitis, 193S: Alarch, 333, 
378, 396, May, 795 

Atrophy, cutaneous, senile, 1940: 
Jan., 139, 144 
optic, 1939: Nov., 1700 
subcutaneous fat, due to insulin, 
IP3S; May, 721 

Atropine in chronic dyspepsia, 193S: 
_ ^pt., 1415 

in h>'p^onicity in infanci’, 1939: 
May, 60S 


Auditory nen’e, examination, 2P3^;t 
May, 55S ■ 

Auricular fibrillation, 1939: Jan., 103, 
Sept., 1302; 1940: Jan., 29, 
119 

parox)-smal, 1940: May, 590 
restoration of normal rhythm, 
advisability of, iP40: Julv, 1083 
flutter, 1939: Sept., 1302;' 1940: 
May, 829, Jnly, 997 
paroxr-smal, 1940: May, 589 
tachj'cardia, paroxs-smal, 1 P40 .’Mav, 
583,827 ^ • 

Autohemotherapy in pruritus, 1939: 
Nov., 1641 

Auto-intoxication, intestinal, colonic 
migations in, 1939: May, 781 
-4rntaminosis, heart disease and, 1939: 
Sept., 1327 

multiple neuritis due to, 193S: 
No%-., 1803 

paralj-sis of, 193S: March, 504 
^oms, clinical, 1940: Sept., 1399 
•M-erra’s d’lsease, 1940: March. 486 
Axotemia, nonrenal (extrarenal). 1940- 
Nov., 1837 


BABiJtssa refle.x, 193S: May, 560 
Baby talk, 193S: Alay. 60S 
Bacillarv ds-sentery, 193S: Julv, 1081; 

7P3P:'March, 522, May, 603 
Bacillus acidophilus in constipation, 
JP3P; Nov., 1679 

coK infections of bladder, 1P3S: 
Nov., 1697 , . , 

Baclcache in gastro-intestinal discasci 
/PJS: May, 749 

Backache, lom, 1940: July, 1191, 
Nov., 1747 

Bacteremia, gonococcus, 193S: May, 
844 

hemolvticstreptococcus, fPjP.-Scpt., 
1153 

Bainbridge’s law, 1939: Jan., 104 
reflex, 1940: July, 4102 
Baking in arthritis therapy, 1940: 
Nov., 1685 

Baldness. See Alopecia. 

I Balneotherapy in skin diseases, 193S: 
Sept., 1321' 

Band’s disease, 1940: Sept., 1458 
Barbiturates, 1940: May, 60S 
in hypertension, 1939: July, 1026 
in labor, 1939: July, 1055 
poisoning from, 1940: Jan., 255 
Barr^ test, 193S: May, 561 
Basal metabolism, abnormal, in ad- 
olescents, 193S: Maj', 812 
low, without myxedema, 1939: 
Jan., ISO 

Basophilism, pituitary, 193S: Jan., 
, 165, 166, March, 513-, 1939: Nov., 

1457; JP40.- July, 972 


Baths in infantile eczema, I93S: May, 


803 

in sldn diseases, 1938: Sept., 1321 
pruritus follon-ing, 1939: Nov., 1637 
Bee venom in arthritis, 1940; Nov.. 
1730 

Behax-ior disorders in children, par- 
ents' responsibility, 1939: Sept., 
1387 

postencephalitic, 1940: July, 1179 
Belching in ^llbladder disease, 1939: 
Jan., 13 

Bell’s palsj-, 1938: March, 506; 1940: 
March, 547 

Belladonna in chronic dyspepsia, 
1938: Sept., 1415 

Benzedrine in narcolepsj-, 1938: May, 
637 

sulfate, action on uterus. 1939: 
March, 285 

in d>-smenorrhea, 1939: JIarch, 
2S4 

Beril^ drculatory manifestarions, 
1939: May, <59, 764, 771, Sept 
1327;JP40;Sepd. 13W 
pol>-neuritis in, 1938: May, 631 



1876 INDEX TO VOLUMES 22 , 23 AND 24 ( 1938 - 1940 ) 


Biceps jerk, JPJg: May, 560 
Bile flow, stimulating, IPJP; Jan., 57 
preparations in arthritis, JP40: 
July, 1226, 1227 

Biliary calculi. See Cholelithiasis. 
colic, 1938: Nov., 1692; 1939: Jan., 
75 

disease, dyspepsia in, 1938: March, 
427 

drainage, dia^ostic, in gallbladder 
disease, 1940: Nov., 1711 
dyskinesia, 1939: Jan., 64, 81 
tract, carcinoma of, serum enzymes 
in, 1940: July, 1146 
disease, duodenal drainage in, 
1940: March, 473, 477 
stasis, 1939: Jan., 63, 81 
Bilirubin in arthritis, 1940: iu\y, 1230, 
1231 

test of liver function, 1939: Jan., 21 
Biopsy, endometrial, 1940: Jan., 177, 
July, 1082 

of cervix uteri, 1940: Jan., 174 
Bladder, Badllus coli infections, 1938: 
Nov., 1697 

conditions in aged, 1940: Jan., 162 
cord, 1938: July, 960 
elusive (Hunner) ulcer, 1939: March, 
374 

infections, 1938: Jan., 191 
inflammation, in female, 1939. 
March, 357 

neck, cystic formations at, 1940: 
Nov., 1804 

irregularity' of, 1940: Nov., 1806 
obstructions, 1939: Jan., 155 
tuberculosis, 1939: March, 372 
Blanching tests in scarlet fever, 1938. 

Sept., 1379: 4940: Sept., 1535 
Blastomycosis of face and neck, 1939. 
Jan., 255 

B.L.B. inhalation apparatus, 1939. 


apparatus, 

July, 982, 999 

Blepharitis, allergic, 1938: March, 287 Bradycardias, 1939: Jan., 93 
hemo-inadiation in, 1940: May, 730 [ Brain, diseases of, 1940: Sept., 1477 


Blood, lipase tests, 1940: Jan., 222, 
July, 1137 

loss, anemia due to, emergency 
aspects, 1938: July, 907 
preserved, for transfusion, 1940: 
May, 705, 717 

pressure, abnormal, in adolescents, 
1938: May, 813 

postural responses, 1940: July, 
1095 

smoking and, 1939: July, 1033 
taking, in erect posture, 1940: 
July, Ills 

usually normal, hyperreaction of, 
1940: July, 1089 

vasomotor centers, 1940: July, 
1100 

ptosis test of Crampton, 1939; 
March, 477 

sedimentation test, 1940: Nov., 
1635 

serum, coagulation reaction, 1939: 
Jan., 25 

intravenous injection, in edema, 
1940: May, 807 

stored, for transfusion, 1940; 
May, 719 

studies, minimum, in general prac- 
tice, 1940: Sept., 1444 
transfusion. See Transfusion. 
Boeck’s sarcoid, 1939: Jan., 249, 251, 
Sept., 1335, 1383 

Bone marrow replacement, 1940: 
May, 841 

Boric add bath in eczema, 1938; 

May, 803 
Bowel antigen reaction, 1939; March, 
519 

distress, 1938: Jan., 140 
functional, 1938: Jan., 139 
Brachial plexus paralysis, JPJ 8 .- March, 
508 

Bradycardiac reaction, 1939: Jan., 104 


Blood, amylase determinations, 1940: 
Jan., 222, July, 1137 _ 
autotransfusM, irradiation of, 1940: 
May, 723 

chemistry tests of renal function, 
1940: Sept., 1472 

chronic loss, anemia of, 1940: 
March, 455 


headache in, 1940: March, 305, 
July. 1160 
vascular lesions, 1938: March, 479, 
May, 577 

Breast feeding, 1938: May, 821 
Breath-holding test of blood pressure, 
1940; July, 1091 
Bright's disease. See Nephritis. 


disorders,’ in general practice, 1940: Broadbent’s sign, 1939: Sept., 1297 


Sept., 1443 
dyscrasias, emergendes arising m, 
7P35.- July, 907 

films, preparation and inspection, 
1940: Sept., 1444 

in adolescent endocrine disturb- 
ances, 1938: hlay, 813, 814 
in arthritis, 1940: Nov., 1633 


Bromsulfalein test of liver function, 
1939: Jan., 23 
Bronchial asthma. See Asthma. 
obstruction, o.xj'gen therapy m, 
1940; Ilf ay, 624 

Bronchiectasis, 1939: Sept., 1345; 
1940: March, 462 

Bronchitis, allergic, 1938: Afarch, 319 
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Bronchitis, amebic, 1938: Jan,, 27 ! 

chronic, in aged, 1940: Jan., 3S 
in asthma, 1939: Nov., 16J4 
short n’ave diathermy in, 1939: 
Jan., 134 

Bronchophony, whispered, in pneu- 
monia, 1938: Jan., 46 
Bronchopneumonia, 1938: Jan,, 51; 
1945: Sept,, 1432 
tuberculous, 1940: Sept., 1434 
Bronchoscopy in asthma, 1939: Nov., 
1615 

Bronchostenosis complicating asthma, 
1939: July, 961 

Bronchus, carcinoma of, primary, 
1938: Jan., 123 

Brown-S6qu^ sj-ndrome, 1938: July, 
1113, Sept,, Isa 

Brucella abortus ^ccine, 1938: Jan., 
253 

dermatitis, 1938: March, 401 
Brucellin, 1938: Jan., 253 
Brucellosis. ^ Vndulant ferer. 
Buergtt’s disease. See TTtrombo- 
aniiilis obliterans. 

Bullon-a’s nasal catheter, 1938: Jan., 
94 

Burgess open tj-pe o.c>-gen tent, 1938: 
Jan., 93 

Bums, electrical, 1938: July, 1024, 
1027 

Burow’s solution, 1938: Sept., 1391 
Bursitis in gout, 1940: March, 438 
medical diathermy in, 1939: Jan., 
130; 1940; March, S45 


Cachexia, pituitary. 1938: March, 
512; 1939: Nov.. 1731 
Caffeine, heart disorders from, 1939: 
Sept.. 1332 

C^aferol. JS39: May, 691 ; 1940: May. 
760, 761 

Calcium deffdencr', pruritus vulr-ae 
in, 1939: Mardi, 315 
metabolism, disturbances, in senile 
diabetra, 1940: Tan., 121 
therapy in incurable cancer, 1940: 

May. 598 

in prathyroid insufffdencv, 1940: 
r , ^5, Julv, '1022 

Calculi, biliary. See ChoIelUhiasis. 
common duct, 1938: Nov., 1692 
pancreatic, 1940: Jan., 228 
mnal, diet in, 1939: Jan , 119 
m aged, 1940: Jan., 161 
m gout. 1940: hlarch, 438 
ureteral, in aged, J940: Jan., 161 


Capillary fragilitv tests, 1940: May, 
751, Sept., 1455 __ 

Capsuloplasty in arthritis, 1940: 

1750 . , ^ 

Carbarsone in amebiasis, 1939: Sept., 
1270 

Carbohj’drate content of common 
fruits and vegetables, 1939: Nov., 
1512 

distribution, insulin in diabetes and, 
1940: Mav, 649 

Carbon diodde inhalations in pneu- 
monia, 1938: Jan., 87 
solid, in sldn diseases, 1938: Sept., 
1319 

monoxide, heart disorders from, 
1939: Sept., 1332 
poisoning, 1940: Jan., 251 
Carbonic add excess and defidt, 1938: 
Jan., 226 

Cmbundes in diabetes, 1938: July, 
1194; ;P3P.- Nov., 1543 
Carcinoma, incurable, control of pin 
in, 1940: ^lay, 595 
melanotic, in aged, 7940: Jan., 141 
of biliars’ tract, serum enzymes in, 
7P40:'july, 1146 

of cervix, racliologic treatment, 1940: 
Jan., 273 

Schiller’s test, 1940: Jan., 173 
of colon, 1938; March, 437, July, 
1073 

of duodenum, 1939; July, 881 
of esophagus, 1940: Mar^, 557 
of jejunum, 1938: Julv, 1054, 1065 
of li\-er, 1940: Jan,, 208 
primary’, /PoS; Jan., 123; 1939: 
Sept., 1314, 13S0 

of pnereas, 1940: Jan., 227, 228, 
July, 1142 

of renal pirns, 1940: March, 415 
of sldn, 1939: Jan,, 245 
of^smll intestine, 1939: March, 

of stomach, 1938: March, 426, May. 

July, 871; 1940: Jan., 
13, March, 514, July, 1148 
of uterus, manopusal bleeding and, 
1P3P; March, 303 

Cardiac asthma. 1938: Nov 1735- 
1939: Jan., 235; 7940; lepl. 1314 
dcrampensation, 1938: May, 620, 


S53 

'^>’,®ED“*,l»roM’®mal, 1938: Nov., 
1735; 1940: Sept., 1314 
emergendes, 1938: July, 895 
func^opl tests. 1938: Mav, 773 
msuRiapcy, early, 1938: j'uly, 1129 
®^^t ^ 938 ; 

syndrome in. 

7939: May, 7r 7 
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Carfiorespiratory test, 1939: March, 
478 


Cardiospasm, 1939: Sept., 1314; 1940: 
March, 560 

Cardiovascular complications of dia- 
betes mellitus, iP3P; Nov., 1561 
diseases, gastro-intestinal manifes- 
tations, 1938: March, 413, 429; 
1940: March, 381 
headache in, 1940: March, 321 
in aged, 1940: Jan,, 23 
pulmonary expressions of. 1939: 
Sept., 1382 

symposiM on, 1940: Sept., 1293 
manifestations of vitamin defi' 
ciency, 1939: May, 759 
syphilis, chest pain in, 1939: Sept, 
1311 

Carditis, serum, 1939: Sept., 1336 
Canes, dental, in diabetes in children 
1939: Nov., 1528 

spinal, tuberculous, 1938: Sept, 
1529, 1534 

Carminatives in chronic dyspepsia 
1938: Sept., 1414 

Carotid sinus, heart disorders and, 
1939: Sept, 1339 
reflex, 1940: July, 1101 
sradrome, 1939: Jan., 235 
Cartilage, physiology, 1940: Nov. 
1624 

Caruncle, urethral, 1940: Jan., 67 
Nov., 1809 
Castration, eflfects of, 1938: Sept. 
1539 

Cataphoresis in sldn diseases, 1938: 
Sept., 1315 

Cataract, 1938: March, 292, 341 ; 1939: 

Nov., 1528; 1940: Jan., 130 
Catarrh, head, with deafness, 1938: 
Nov., 1631 

spring, 1938: March, 289 
Cathartics, spastic irritable bowel 
from, 1938: Jan., 139; 1940: Jan., 
194, 200 

Cauda equina lesions, 1939: May, 821, 
834 

Cauterization, n childbirth cervicitis, 

1939: March, 381 

Cellulitis in diabetes, 1939: Nov., 1543 
Cephalin, 7P3P; May, 735 
Cerebral arteriosclerosis, psychosis 
with, 1940: Jan., 98 
compression in infant at birth, 1939: 
July, 1066 

vascular acddents, 1938: March, 
479, May, 577 

lesions, coma in, 1938: May, 619 
Cervical cord syndrome, lower, 1938: 
Sept., 1528,1534 ^ ^ ^ 

spine, arthritis of, headache Irom, 
1940: March, 329 


Cervicitis, 1938; May, 761; 1939: 

March, 379, 380, 383, 386 
Cervix uteri, atresia of os, in aged, 
1940: Jan., 68 
biopsy, 1940: Jan., 174 
carcinoma, radiologic treatment, 
1940: Jan., 273 
Schiller’s test, 1940: Jan., 173 
dilatation, 1939: March, 289 
erosions, 1939: March, 385 
examination, 1940: Jan., 173 
lac^tions, 1939: March, 380 
lesions, leukorrhea due to, 1939: 

Jan., 200, 201 ; 1940: May, 914 
leukoplakia, 1939: March, 385 
Cevitamic acid, therapy with, 1940: 
May, 743 

Chaddock maneuver, 1938; May, 
560 

Chalazia, recurring, 1938: March, 288 
Chancre, 1938: Sept., 1243, 1245, 
1246, 1248, 1334, 1529 
Chancroid, 1938: May, 764 
Character neurosis, 1940: Sept., 1495, 
1508 

Charcot joints, 1938: Sept., 1280 
Chaulmoogra oil in arthritis, 1940: 
Nov., 1731 

Chemicals, anemia due to, 1938; July, 
911 

polyneuritis due to, 1938: May, 634 
Chest deformities, heart disease and, 
1939: Sept., 1326 

leads in cardiac diagnosis, 1938: 

July, 1147, 1150; 1940: May, 891 
pain, 1938: March, 473; 1939; Sept. 
1307; 1940: Sept., 1300 
Cheyne-Stokes respiration, 1940: 
Sept., 1310 

Chickenpox, 1938: Sept., 1362; 1940: 
Sept., 1529 

Child, emotionally disturbed, 1939: 
May, 715 

Childbirth. See Labor. 

Children, diseases of, symposium on, 
1939: May, 569 

Chills in heart disease, 1940: Sept., 
1321 

Chiniofon in amebiasis, 1939: Sept., 
1269 

Chloroform, heart disorder from, 1939: 
Sept., 1331 

Cholecystectomy, problems of patient 
after, 1938: Nov., 1683 
syndrome following, duodenal drain- 
age in, 1940: March, 473 
Cholecystitis, 1939: Jan., 3, 19, 27, 51, 

52. See also Gallbladder disease. 
Cholecj’stography, 1939: Jan., 27: 
1940: March, 476 

Cholelithiasis, 1939: Jan., 3, 19, 27, S3. 

See also Gallbladder disease. 
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aoleUthk5Ls_coron^,thromWlCoi;t«^^^ Jan- 139; 


associated with, i939: Jan., 33 
Cholesterol in arthritis, 1940: July, 
1230 

irradiated, 1939: May, 691 
phj-siologi’, 1939: May, 736 
Chorea, letTr therapy, 1939: May, 
(12; 1940: Sept., 1566 
Choriomeningitis, Ijinphocj'tic, 1940. 
Sept., U79, 1481 

Chorioretinitis, allergic, 193S: March, 
293 

Chi-ostek's sign, 1938: July, 1006 
Cinchophen, agranulocj’tosis due to 
193S: Nov., 1674 

jaundice due to, 1938: Nov., 1767 


1940: Jan., 194, 200 
functional, chronic, 19jS: Jan., 140 
gravis, IPij.’ July, 1089 _ 

mucous, 1938: Jan., 139, ^lay, (58, 
July, 1051; 1939: May, 787, July, 
SS7 

spastic, 1938: Jan., 139 
ulceiati%-e, allergic factor, 1938: 
March, 304, 443, July, 1083, 1089; 
;P3P.- March, 522; 1940: May, 
683, 6 S 6 , 695 

nath virus of Ijanphogianuloma ven- 
ereum, 1939: March, 519, 520 
Colloids, inorganic, neutralizing capa- 
dtv-, JP3P; Jan., 261 


toxicity, effect on arthritis, 1940: Colon, carcinorna, 1938: March, 437 


July, 1123 

Circulation and hvpo5\arianism, 
1940: May, 919 

slowed, 100 per cent oxigen in 
1939: July, 986 
time, 1939: March, 481 
Circulatoiy efhdencv, determination, 
1939: March, 47'5 
failure, acute, 1939: March, 463 
manifestations of vitamin defi- 
dencj-, 1939: May, 759 
Cirrhose c^iaoue, l'93S: July, 1172 
Qrrhosis, fat, 1939: May, 753, 755 
hepatic, cardiovascular disturbances 
and, IPJP; Sept., 1328 
portal, 1940: Jan., 209 
Chmaderic. Sw also Menopattse. 

niale, 1940: Jan., 84 
Climate and diabetes, 1939: July, 

loss 

in treatment of asthma, 1939: Nov., 
1632 

Clinical axioms, 1940: Sept., 1399 
Glutton's joints, 1939: Nov., 1592 
Coagulants, commercial, relative po- 
tencv-, 1940: May, 779 
Cobra venom in incurable cancer, 
1940: Mav, 599 

Cocmgodvnia, 1940: Julv, 1204 
Cod liver oil, 1939: May, 689; 1940: 
May. 759 

Cold applications in pediatric condi- 
tions. 1939: May. 706 
pr^sor test of blood pressure. 1940: 
July, 1089 

Oldness of extremities in heart dis- 
ease, 1940: Sept., 1322 
Colds, common, 1938: March, 362, 
^918, Nov., 1661; 1939: May, 
(09; 7940; Jan., 185 
v-ohc, biliary, 1938: Nov., 1692; 1939- 
Jan., 75 

navd, recurring, 1939: Jan., 152 
r^. 7P3S; July, 964 
Cohtis, 1939: March, 513 


conditions causing constipation, 
1939: Nov., 1669 

diseases, practical problems, 1938: 
July, 1073 

diverticulitis, in aged, 1940: Jaa., 20 
diverticulosis, 1938: ^larch, 435 
functional disturbance, 1938: Jan., 
140 

irrigations, in arthritis, 1940: Nov., 
1693 

in intestinal auto-intoxication, 
1939: May. 781 

irritable, 1938: Jan., 140, March, 
430, 434; 1939: March, 514; 
1940: Jan., 193, March, 548 
poljTW, 1938: March, 444 
roentgen examination, 1938: March, 
433 

sarcoma, 1938: March, 439 
sensitive, 7P3P.' July, 887 
tuberculosis, 1938: March, 440 
Colostomy, care after, 1938: July, 1078 
Colposcopy, 1940: Jan., 173 


Coma, causes, diagnosis and proper 
handling of, 1938: May, 617 
diabetic, 1938: July, 979, 982, 992; 

1939: Nov., 1524, 1552 
e-xamination of patient, 1938: May, 
565 

Common duct stone, 1938: Nov 1692 
1693 ' 

Complement fixation test in gonor- 
rhea, 1938: Jan., 188, May, 847 
Ct^^nki^ neurosis, 1940: &pt., 

Conjentration test of renal fimction. 

1940: Sept., 1470 • 

Concu^on of heart. 1939: Sept., 1332 
Condyloma acuminata of penis, car- 
dnoma-Iike, 1939: May, 789 
lata, 1938: Sept., 1255 
Con^^ctivitis, aUergic, 1938: March, 

j Constipation, 1938: July, 1085; 1939 : 

' isov., 1065 
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dibcis ia tonsil, IPSS: Nov., 

in old people, 1940: Jan., 7, 17 Cryptitis, anal, office treatment, /9J9; 
indigestion due to, 193S: July, 1054 Nov., 1693 
ConstitutionaUy inadequate person. Cryptorchidism, 193S: May, 810 
indigestion in, 1938: July, 1054 Nov., 1829; 1940: July, 1059, 1060 
Contact dermatitis, 1938: March, 371 Curettage, uterine, diagnostic, 1939: 
with physical agents, emergencies March, 303; 1940: Jan., 175, July, 
ansmg from, 1938: July, 1009 1082 

Contraction ring in twin labor, 1939; Cushing's syndrome, 1938: Jan., 166; 

March, 443 1939 ; Nov., 1457; 1940: July, 

Convalescent serum with sulfanilamide 972 

therapy, 1939; May, 703 Cutaneous. See Skin. 

in measles. See Measles. Cystitis, 1938; Jan., 191 ; 1939: March, 

in mumps, 1939: May, 630 357 

in scarlet fever. See Scarlet fever. sulfanilamide in, 1939; Sept., 1228 
source and preparation, 1939: Cystoscopy in bladder neck obstruc- 
May, 613 tion, 1939: Jan., 157 

Conversion hysteria, 1938: May, 591 ; Cystotomy for bladder neck obstruc- 
1939: May, 834; 1940: Sept., 1495, tion, 1939: Jan., 166 


1503 


Cysts, hydatid, of liver, 1940: Jan., 
211 

pancreatic, 1940: Jan., 224, 228, 
May, 855, 865 


Convulsions, epileptic, coma after, 

1938: May, 619 

Convulsive syncope, 1938: July, 901 
Cook’s emulsion base, 1940: Jan., 143 
Coordination tests, 1938: May, 564 

Corbus-Ferry bouillon filtrate in gon- Dagenan, 1939: July, 930 
orrhea, 1938; Jan., 181; 1939: Dandruff, 1938: Sept., 1385, 1387; 
March, 349 1939; Nov., 1647 

Cord bladder, 1938: July, 960 Deafness, as indication for tonsillec' 

Cornea, allergic manifestations, 1938: tomy, 1938; Nov., 1607 


prevention and treatment, 1938: 
Nov., 1627 

testing for, 1938: May, 558 


March, 289 

Cornstarch bath in eczema, 1938: 

May, 803 • . 

Coronary artery disease, 1938: May, Debility in children, ultraviolet thcr- 
782; 1939: Jan., 33. 103, Sept., apy, ;P3P.- May, 709 
1309, Nov., 1565, 1572; 1940: Decholin in arthntis, 2949; July, 1227, 
March, 385, Sept., 1335 1231 

thrombosis, 1938: March, 476, July, Decomposition of movement, 1938: 
885, 886, 895, 1036, Sept., 1510; May, 564 

1939: Nov., 1569, 1573; 1940: Decks’ treatment of amebiasis, 1939: 
Jan., 30, 263, March, 389, May, Sept., 1275 
891, Sept., 1306 Defidency neuritis, 1938: Nov., 1789, 

Cortical e.\tract in Addison’s disease, 1793 

1940: July, 1047 Deficiency states, polyneuritis m, 

Corj'mbfform sj'philid, 1938: Sept., May, 633 

1252 Dehydration in infants, 1938: May, 

Cough, gold tribromide in, 1938: 833, 834 

Sept., 1498 Deliver!’. See Labor. 

in heart disease, 1939: Sept., 1293; Dementia paralj-tica, 1939: Ja]y, 1110, 
1940: Sept., 1316 HM: 1940: Sept., 1483 

Cramps, heat, 1938: July, 1011 pra^x, 1938: Nov 1747 

Crampton’s blood ptosis test, 1939: senile, 1940: Jan., 95 


March, 477 _ , 

Cranial nerves, e.\amination, 193S: 
May, 565 

Cretinism, 1S^38: No^v^, 1818; I9S9: 

Jan., 178; /P-fO; July. 1014 
Crises, hemolytic, 1938: July, 911, 
920 

visceral, 1938: July, 1036 
Croup, 1940: Sept., 1528 


Dental caries in diabetes, 1939: Nov., 
1528 

Depilatorj’ creams, neuritis due to, 
1938: Nov., 1790 

Depression, agitated, 1940: Sept., 
1494, 1502 

manic-depressive, 1940: Sept., 1501 
Dercum’s disease, 1938: Jan., lil: 
1939: Nov., 1458; 1940: July, 1254 
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Denaati*, atopic. mS: March, 333. | Diabet« rndliU« m July. 

in chiidhood and adolescence, 
1939: No^•.. 1515 


378. 396. May, 795 
Bnicella, IP3S: March, 401 
contact, 193S: March, 287, 288, 371, 

401 

patch test in, 193S; March, 392 
fungous, I93S: March, 378, 398 
medicamentosa, 1P3S: Sept., 1323 
of t-uls-a, 1939: March, 311, 312 
Eeborrheic, iP3S: Sept., 1387; 1939: 
Kov., 1647 

Sunday, 193S: ^larch, 377 
tcnenata, 193S: Mardi, 373, Sept., 
1323, 1389 

Dennatologt', ph)‘sical therapy, 1938: 
Sept., 1311 

Dermatomtcosis fasiasa, 1939: Nov., 
1652 

Dermatomyositis, wheat germ in, 
1940: May, 775 

Dcnnatophjtids, 1938: Sept., 1394; 
1939: StpU 1281 

Dennatophjtosis, 1938: Sept., 1392; 

1939: Sept., 1279, 1281 
Dermatoses, allergic, 1938: March, 
378, 395 

pruritus in, 1939: Nov,, 1636 
Deso.r)xnrticosterone acetate in Addi- 
son's disease, 19-10: July, 1047 
Diabetes insipidus, 2WO;4uly, 975 
Diabetes mellitus, 1939: July, 1079 
addosis in, 1938: July, 979 
acute infections in, 1939: Nov., 
1534 

adenomatous goiter with hjTJer- 
th\Toidism in, 19-W: July, 
998 

angina pectoris in, 1939: Nov,, 
15^. 1573 

artcrio^erosis in, 1938: July, 
1190; 1939: Nov., 1563, 1572 
carcinoma of colon in, 1938: 
July, 1076 

cardio\-ascular complications, 
1939: Nov., 1561 

coma of, 1938: Mav, 619, July, 
979, 982; 1939: Nov., 1524, 
1552 

insulin reaction and, 1938: 
July, 992 

complications, 1938: July, 1187, 
Nov., 1659; 1939: Nov., 1523, 
1533. 1543 

coronary disease in, 1939: Nov.. 
^ 1565. 1569. 1572, 1573 
diet in, 1939: Nov., 1500, 1506, 
1510, 1520, 1539 

fat and thin patients, differences 
m treatment, 1939: Nov., 1499 
gangrene of, 193S: July, 1191; 

fS40.- Jan., 114, IIS, Nov., 1544 
herediU- in, 1939: July. 1094 


inadequate insular reserve m, 
July. 1080 

insulin in, JPjP.' J uly, 1101, Nov., 
1506, 1522, 1536; 1910; May, 
649 

neuritis in, 1938: Alay, 632, Julj', 

1191 . 

pathogenesis, 1939: July, I0r9 
prevention, jPjP; July, 1096 
protamine-zinc insulin in, 1938: 

May, 711; 1939: July, 1099 
pruritus in, 1939: Nov., 1638 
pulmonary tuberculosis in, 1939: 
Ncn-., 1542 

retinitis in, 1938: July, 1191 _ 
treatment, worJang prindples, 
19-10: May, 650 

weather as factor, 1939: July, 

loss 

uith postural maladaptation, 
JP-W: July, 1113 

xanthoma secondary to, i93P; 
May, 754 

Diabetogenic hormone, 1910: July, 
959 

Diagnosis, human and social factor, 
7P3P: Sept., 1413 
procedures of, 1938: May, 555 
Diagnostic hints, sjmpostura on, 1910: 
Sept., 1397 

prindples, fundamental, JP4f).- Sept., 
1400 

Diaphragmatic hernia, 1910: March, 
565 

Diarrhea, addosis of, 1938: Jan., 
229 

epidemic, of newborn, 1939: Mav, 
601 

in adult, iPjP.' March, 513 
in chronic ulcerative colitis, 1910: 
May, 685 

in diseases of colon, 1938: July. 
1079, 1080 

in gastro-intestinal allergv, 1938: 
March, 305 

in Salmonella infection in newborn, 
1939: May, 591 

Diathermy in fiaedd parah-sis, 1939: 

_ May, 829 

in gonococcal salpingitis, 1939: 
Mandi, 347 

in sdatica, 1938: Nov., 1784 
medical, in pneumonia, 1938: Jan., 
61 

in skin diseases, JPii'.' Sept,. 1318 
someappUcationsof, 1910: March, 
543 

short wat-e, 1939: Jan., 121, 128 
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Diathermy, surgical, in skin diseases, 
1938: Sept., 1316 

Di-carbowlic acids in hemophilia, 
1940: May, 802 
Dick test, 1938: Sept., 1380 
Diet and physical state of young 
adults aud of their parents at 
Mme age compared, 1939; May, 

elimination, 1940: July, 1242 
for infants, 1939: May, 569 
in amebic dysentery, 1939: Sept., 
1272 

in anorexia nervosa, 1939: March, 
550 

in arthritis, 1940; Nov., 1659 
in chronic dyspepsia, 1938: Sept., 
1408 

in chronic ulcerative colitis, 1940: 
May, 701 

in congestive heart failure, 1939: 
March, 469 

in constipation, 1939: Nov., 1667, 
1677 

in diabetes mellitus, 1939: Nov,, ; 

1500, 1505, 1510, 1520, 1539 
in essential hyp^ension, 1939: 
March, 495 

in functional hyperinsulinism, 1939: 
Nov., 1494 

in gallbladder disease, 1939: Jan., 56 
in mfantile eczema, 1938: Vfay, 799 
in irritable (X)lon, 1938: Jan., 145 
in obesity, 1938: Jan., 173; 1939: 
Nov., 1459 

in renal disease, 1939: Jan., 107, 
119, March, 449, Nov., 1709, 
1712, 1713 

in toxic and infectious jaundice, 
1938: Nov., 1776 

Jon’ purine, in gout, 1939: Nov., 
1446 


Dihydrotachysterol, 1940; March, 
446, May, 763, 767, 834, July, 1024 
Dilatation of cervix in dj’smenorrhea, 
1939: March, 289 

of stomach, postoperative, 1938: 
Jan., 224 

Dilaudid in incurable cancer, 1940: 
May, 596 

Dimethyl -dihydrocalciferol, 1940: 
May, 761 

Diphtheria, ear, nose and throat 
manifestations, 1938: Nov., 1659 
faucial, 1940: Sept., 1526 
vaginal lesions, 1938: May, 764 
Dislocations, atlo-axoid, spontaneous, 
1938: July, 1120 

short wave diathermy in, 1939: 
Jan., 129 

Diuresis, effect of sedatives on, 1940: 
May, 869 

in congestive heart failure, 1938: 

July, 1142; 1939: March, 469 
in nephritis, 1938: July, 955 
Diverticula of colon, constipation due 
to, 1939: Nov., 1672 
of duodenum, roentgen study, 1938: 
July, 1063 

of esophagus, 1940: March, 555 
of small intestine, 1939: March, 507 
urethral, 194^' Nov., 1809 
Diverticulitis of colon, colonic irriga- 
tions in, 1938: May, 788 
in aged, 1940: Jan., 20 
Diverticulosis of colon in aged, 1940: 
Jan., 20 

roentgen examination, 1938: 
March, 435 

Diverticulum, Meckel's’, 1938: Jan., 
159, July, 1064; 1939: Jan., 151 
Douche, vaginal, in gonorrhea, 1939: 
March, 346 

Dourmashkin’s syndrome, 1938: Nov., 


restrictions, in aged, 1940: Jan., 11 
urinary calculi and, 1939: March, 
458 

Diethylstilbestrol, 1940: Jan., 88, 
July, 1073 

Digestive disturbances, functional, 
1938: July, 1045 
headache in, 1940: March, 341 
tract diseases, acute, 1940: Sept., 
1411 ‘ 

Digitalis, heart disorder from, 1939: 
Sept., 1331 

in congestive heart failure, 1938: 

July, 1139; 1939: March, 465 
in cardiac arrhy'thmbs, 1940: May, 
587, 589, 592 

in peripheral circulatory failure, 
1939: March, 472 

Digitalization, excessive, 1940: March, 
384 


1771 

Drisdol, 1939: May, 694 
Drug addiction, 1939: Nov., 1 735 
and constipation, 1939: Nov., 
1668 

scarlet fever and, differentiation, 
1940: Sept., 1535 

Drugs, agranulocytosis due to, 1938: 
Nov., 1671, 1673 

pruritus vulvae due to, 1939: 
March, 31 1 

Ductless glands, diseases of, emergen- 
cies in, 1938: July, 979 
Ductus arteriosus, patent, J940:Scpt., 


348 

xienal drainage, 1940: March, 4/3, 
Nov., 1711 

cus, postoperative, 1938: Jan., 2Z-I 
jdenum, diverticula of, roentgen 
:udy, 1938: July. 1063 
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Duodenum, hemorrhage from, ^ 


July. S61 
tuberculosis, J93P: July, S87 
tumors, 1939: July, SSI 
Duplay^s disease, 19-40: Manm, 525 
Dust allergy' and asthma, 1939: Nov., 
1610.1611 , ,, 
Dwarfism, 193S: March, 514, May, 
SOT; 1940: July, 962 


allergic factors, 193S: March, 

333 

in scarlet fever, 193S: Sept., 13f9 
infantile, I93S: March, 33S, 345, 
Alay, 795 

occupational, 193S: ^larch, 3/3 
seborrhoicum, 1939: Nov.^ 164/ 
\'accinatum, 193S; May, /S5 


CO/; jy-n/. luiy, -- - - ./ifrt 

pseudo-, from diabetes in childhood. Edema, angioneurotic, in aged, 19 0> 


1939: Nov., 1526 

Dwight-Frost cardiorespiratory’ test, 
1939: March, 47S 

Dyscrasias, blood, emergencies arising 
in, 1933.’ July, 907 

Dvsenten', amebic, 193S: July, 10S2; 
1939: March, 520, 521, Sept., 
1272 

badllaty, 193S: Mav, S49, July, 
lOSl; 1939: March.'522, May, 603 
chronic, 1939: Sept., 1275 
in adult, 1939: March, 513 
Dysldnesia. biliary, J939; Jan., 64. 81 
Dj-smenorrhea, 193S: jfarch, 523; 

1939: Jan., 216, March, 273 
Dyspepsia, chronic, 193S: March, 417, 
Sept., 1407 

functional, 193S: July, 1043 
ofextragastro-intestinalorigin, 193S: 
March, 407 

selectwe, in gallbladder disease, 
1939: Jan., 14 

sj-mposium on, 1939: July, 84 
Dysphagia, 1940: March, 555 
in cardioi-ascular disease, 1940: 

March, 381 
of anemic women, 1940: March. 564 
Dyspnea, cardiac, paroxysmal, 193S: 
Nov., 1735; 1940: Sept., 1314 
expiratory, in tuberculosis in chil- 
. dren, 1939: May, 651 
in aged after prolonged bed rest, 
1940: Sept., 1315 

in heart disease, 193S: July, 1130, 


Jan., 154 
in heart disease, 1939: Sept., 1295 
in Iddney’ disease, 1939: March, 453 
of lips, allergic, 193S: March, 310 
pulmonary, 1939: July, 959, 995; 
1940: May, 624 

serum and acacia in, 1940: May, SOT 
Eltectrica! injuries, 193S: May, 6S6, 
July, 1021 

of central nen’ous svstcm, 193S: 
hfay, 663, 6S7 

reactions in ilacdd paraplegias, 
1939: May, S16 

in spastic muscles, 193S; Sept., 
ISIS 

shock, 193S: Mav, 6S6, Julv, 1023, 
1025 

stimulation of musdes in pediatrics, 
1939: hlay, 708 

therapv in constipation, 1939: Nov., 
1678 

Electrocardiography, 193S: Mav, 776; 
1939: July, 1017, Sept.,' 1305; 
1940: ^tay, 581, Sept., 1326 
general practitioner and, 1940: 
Sept., 1325 

in adole«ence, 193S: May, SI 3 
in menopause, 1940: May, 921 
value of chest leads in, 'l93S; July, 
1147, 1150; 1940: May, S91 
Electrocoagulation in sldn cJiseases, 
mS: Sept., 1317 

Electrolysis in skin diseases. 193S: 
Sept., 1314 


Electropyre-xia in diseases of nerx-o 


Sept, 1307 
secondary to water retention, 1940: 
Sept, 1316 

Dj'strophia adiposogenitalis, 193S: 
Jan., 167; 1939; Nov., 1456 

E.XR, complications in, as indication 
•pr tonsillectomy, 193S: Nov., 
1607 

sjmporium on, 193S: Nov., 

1565 

EcWnococcus cyst of pancreas. 1940: 
May, 859 

133 ^“^’ 

Eclamptic coma, 1938: hlay, 620 


sj-stem, 1940: Sept., 1557 
Electrotherapy in flaccid paralysis, 
1939: May, S32 . 

Elimination cliets, 1940: July, 1242 
tests in allergj’, 7939: Ma'rch, 278 
Eulott treatment in gonococcal salpin* 
gitis, 1939: March, 347 
Elusi\-e ulcer, 1939: March, 374 
Embolism, arterial, 1938: March, 466 
cerebral, 1938: Mav, 582, July, 938 
m heart disease. 1938: July, 903 
pulmonary, 1938: Match, 476, July, 
939; /939: July. 993 

tnedical, sj-mposium on, 
1938: July, 879 

Emetine in amebic dj’senten’. 1939- 
Sept., 1272 
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Emotionally disturbed child, pedi- 
atrician and, 1939: May, 715 
Emphysema, pulraonan', in aced. 
1940: Jan., 33 

Empyema, pneumococdc, 1939: Jan., 
61; /PiP; Sept., 1215 
pulmonary, in asthma, 1939: Nov., 
1617 

staphylococcic, in infant, 1939: 
Sept., 1488 

thoracis, 7PJP; Sept., 1355 
Encephalitis, behavior disorders fol- 
lonnng, 1940: July, 1179 
headache in, 1940: March, 305 
menstrual disturbances nath, 1939: 
Jan., 219 

Encephalography, headache following, 
relief of, 1939: July, 987 
Encephalopathy, hyp^ensive, head- 
ache in, 1940: March, 367 
nicotinic acid deficienc}’, 1940: 
May, 735 

Endamoeba histolytica, 1939: March, 
520 

Endocarditis, bacterial, 1939: May, 
780; 1940: March, 391 
gonococcal, sulfanilamide in, 1939: 
Sept., 1185 

pneumococdc, 1939: Sept., 1219 
Endocrine disturbances, 1939: May, 
805; 1940: July, 941, 946 
asthenia in, 1939: Nov., 1730 
effect on autonomic nervous 
system, /P35.-Nov., 1815 
preparations, 1939: Nov., 1813 
problems in aged, l940: Jan., i 
79 


Enteritis, amebic, 1939: July, 1082- 
1939: March, 520, 521, Sept., 

tuberculous, 1940: Jan., 233 
Enzymes, proteolytic, in hemophilia, 
1940: May, 800 

Ephedrine in myasthenia gravis, 1940: 
May, 772 

Epididymitis, medical diathermy in, 
1940: March, 549 

EpUeps)’, 1939: Sept., 1501; 1939: 
^pt., 1394 

convulsions, coma after, 1939: May, 
619 

Epinephrine, heart disorder from, 
1939: Sept., 1331 

in asphyxia neonatorum, 1939: 
July, 1069 

in bronchial asthma, dangers, 1940: 
Nov., 1851 

Epistaxis, Russell's viper venom in, 
1940: May, 784 

Epithelioma, 1939: Jan., 245, 247 
benign, in aged, 1940: Jan., 141 
Equilibrium tests, 1939: May, 564 
Ergonovine in postpartum hemor- 
rhage, 1939: Jan., 205 
Ergosterol, 1939: May, 691; 1940: 
May, 760, 766 

Ergot in labor, 1939: July, 1053 
Erosions, cervical, 1939: March, 385 
Erysipelas, ultraviolet therapy, 1939: 
May, 710 

Erythema nodosum, 1939: Sept., 
1337; 1939: May, 650 
Erj-throblastemia, 1939: May, 581 
Ery^roblastosis foetalis, 1939: May, 


therapy, 1939: Nov., 1813; 1940: 
July, 941, 948 

in arthritis, 1940: Nov., 1697 
in dinical endocrinopathies, 1939: 
Nov., 1815 

in cryptorchidism, impotence and 
prostatic obstruction, 1940: 
July, 1057 

in dj’smenorrhea, 1939: March, 
282 

in obesity in children, 1939: Jan., 
176 

present status, sjunposium on, 
1940: July, 941 

Endometrial biopsy, 1940: Jan., 177, 
July, 1082 

Endothelioma capitis, 1939: Nov., 
1645 

Endothenny in sldn diseases, 1939: 
Sept., 1316 

Enema habit, and constipation, 1939; 
Nov., 1668 

Enemas, spastic irritable boncl due to, 
1940: Jan., 194, 200 
Enteritis, 1939: itlarch, 514 


581 

Erythrocytes, transfused, survi\'al of, 
1940: May, 70S 

Erythrocytosis, 1940: March, 485, 
486 

Erj-throraelalgia, 1939: March, 466; 

1940: July, 1169 
Eschatin, 1939: Nov., 1830 
in Addison’s disease, 1940: Nov., 
1783 

Eserine in myasthenia gravis, 1940: 
May, 770 

Esophagitis, 1940: March, 562 
Esopha^s, carcinoma, l940: March, 

dcatricial stricture, 1940: .March, 
564 

disease, chest pain from, 1939: 
Sept., 1314 

diverticula, 1940: March, 555 
foreign bodies, 1940: March, 557 
lesions, roentgen diagnosis, 1940: 

Sept., 1542 , 

peptic ulcer, 1940: March, 563 
spasm, 1940: March, 561 
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Esophagus, varices, 193S: July, 

1940: March, 564 

Esthiomene, 193S: May, 765, Sept,, 

1267 

Estradiol benroate in pruritus vul«e, 
1939: March. 325 

Estrogen, and d^'smenorrhea, 1939: 
Starch, 279 ■ 

therapy in gonococcal vaginitis of 
Mildren, 1939: Mar^_, 336 
in menopausal arthritis, 1940: 
Nov., 1698 

in osarian djtfunction, 1940: 

May, 928, July, 1071 
in pruritus vuhae, 1939: March, 

324 

test of circulatory effidencs', 1939: 
March, 476 

Earo|ens, sjuthetic, 1940: July, 

Estrone, 1938: Nov., 1826 
Ethmoid sinus disease, 1938: Nov., 
1592 

Ethmoiditis, allergic, 1938: March, 
283 

Englobulin substance in hemophilia, 
1940: May. 796 
Eunuchoid states, testosterone in, 
1938: Sept, 1541 

Esanthematous diseases, acute, slan 
manifestations, 1938: ^pt., 1355 
Esticise, effects in earlv heart disease, 
2P3J.- July. 1130 ■ 
in arthritis, 1940: Nov.. 1694 
increased metabolism after, 1939: 
Nov., 1476 

Etcrcises in constipation, 1939: Nov., 
1677 

in diabetes in childhood, 1939: 
Nov., 1523 

in flacdd paraU-sis, 1939: May, 831 
m obesity-, 1939; Nov., 1463 
m ^iatrics, 1939: May, 707 
Exophthalmic goiter, 1938: July. 997; 
1940: lely, 1001 

“tosc-stoles. 1939: Sept, 1294, 1300 
electrocardiographv and, 1940: 

. Sept., 1329 
m a^, 1940: Jan., 29 
Extra-nterine pregnancy, diagnostic 
errors, /Pjy.- Jan.. 213 
EvcU*, xanthelasma of, 1940: July, 

Eyes ^ergic manifestations in, 1938: 
March. 287; 1939: Sept. 1248 
direases. in aged, 1940: Jan., 129 
mimical diathermy in, 1940 
550 

headache originating in, 1940: 
March, 335, July, 1165 

vrax-e diathermy to, /P3P- 
Jan., 128, 135 


Face, chronic destructixu lesions, 
IPjP.- J an., 245 

Facial nerx-e, e.xamination, 1938: iriay, 
558 

paraU'sis, 1938: Manh, 506 
Fallopian tubes, e.xa.mmation, 1940: 
Jan., 175 

Farsightedness, headache in, 1940: 
Alarch, 337 

Fasdtis with sciatica, 1938: March, 
531 

Fat drrhosis, 1939: May, 753, 755 
diabetic patient, treatment, 1P3P; 
Nox'., 1499 

Fatigue, precordbl pain due to, 1938: 
March, 474 

FaxTsni, 1938: July, 912 
Favus, ;PJP.- Nov., 1652_ 

Fecal impaction, 1939: Noxt, 1672 
Feeding m newborn, 1938: May, 819 
of infants, 1939: hlay, 569 
Feet. See fboi. 

Femur, neck, fractures of, in aged, 
1940: Jan., 71 

Fetal distress, 1939: July, 1061 
Fexur, increased metabolism in, 1939: 
Nov,, 1476 

therapv, comph’carions, 1938: Julv, 
10'16 

in chorea minor, 1939: May, 712 
in diseases of nervous sj-stem, 
1940: Sept, 1555 
in gonorrhea in women, 1938: 
|e|t., 1429; 1939: March, 

combined with sullanilamide, 
1938: Sept., 1437 
in neurosxTshilis, 1938: Jan., 244; 
1P3P; July, 1109; 1940: Sept, 
1555 

in undulant fever, 1938: Jan., 254 
mechanism of, 1940: Sept, 1568 
reactions to, 1940: Sept, 1570 
Fibrinogen in blood in Hx’er disease. 
1939: Jan., 24 

Fibroma, mvxoid, nasal, 1938: Nov 


1636 

Fibro.^s, 1940: July, 1205, Noxx, 

blood in, 1940: Nox-., 1638 
effect of jaundice on, 1940: Tulv 
1212, 1214, 1216 

“Itxaniitis, 1939: Sept. 

lOoo 

Fish lix-er oDs. 1939: May, 689 
Figure, anal, office treatment, 1939: 
Nox’., 1687 

^’’ 1 ^' Sept., 

Flatulence, 1939: July. 891 
Foal infe^on, arthritis and, 1940- 
Nov., 1673 
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Focal infection, nonspedfic prostatitis I Gaenslen’s sign, 1P40: Tulv. 1193 

flnH TiiUf 1101 XT— J 


and, iPIff.-July, 1181 
tonsils in, I93S: Nov., 1607 
Follidis of scalp, 1939: Nov., 1646 
Follutein, I93S: Nov., 1828 
Food absorption, 1939: Nov., 1474 


Nov., 1759 
Gait, scissors, 193S; Sept, 1516 
spastic paraplegic, JPdJ.-Sept., 1516 
Galactose test of liver function, 1939: 
Jan., 23 


297. July, Gallbladder, atonic, iPiP; Jan., 64 

1 f 1C T 1 0“i e . -t f\ ,tf\ -T« «• ...» . r*. ’ 


1052, Nov., 1835; 1940: July, 
1239 

factors in malnutrition, 1939: Nov., 
1469, 1471, 1473, 1476, 1478 
poisoning, abdominal pain in, 193S: 
July, 1036, 1037 

Foot, athlete’s, 193S: Sept., 1392 
ganm-enous, painful, in senile di- 
abetic, 1940: Jan., 114 
Microsporon ianosum infection, 
1939: Sept., 1285 

Monilia infection, 1939: Sept, 1286 
perforating ulcer, 1938: Sept., 1286, 
1270 

Foreign bodies in esophagus, 1940. 
March, 557 

protein therapy in asthma, 1939^ 
Nov., lb23 

in gonococcal salpingitis, 1939. 
March, 349 

in pruritus, 1939: Nov., 1641 
Formic acid injections in sciatica, 
1938: Nov., 1786 

Fractures, medical diathermy in, 1939: 
Jan., 132; 1940: March, 545 
of spine, 1938: July, 11 IS 
Fragility test in liver disease, 1939: 
Jan., 24 

Frei antigen, 1940: May, 688 
test, 1939: Jan., 228, March, 519 
Friedman test in missed abortion, 
1939: March, 395 
Friedreich's ataxia, 1939: May, 826, 
Sept., 1340 

FrShlich’s sjuidrome, 1938: Jan., 167, 


disease, arthritis and, 1940: Nov., 
1681, 1709 
biliary colic in, 1939: Jan., 75 
bovel spasm and, 1939: Jan., 64, 
81 

cholecj'stography in, 1939; Jan., 
27 

clinical signs and sj-mptoms, 
1939: Jan., 3 

coronary' thrombosis in, 1939: 
Jan., 33 

differential diagnosis, 1938: July, 
1040; 1939: Jan., 3, 12 
in aged, 1940: Jan., 17 
jaundice in, 1939: Jan., 17, 20, 
83 

laboratory e.xamination, 1939: 
Jan., 17 

radical management, 1939: Jan., 
43, S3 

symposium on, 1939: Jan., 1 
pruritus m, 1939: Nov., 1W8 
xanthoma secondary to, 1939: 
May, 755 

nonvisualization, fP3P.’ Jan., 52 
strawberry, 1939: May, 753 
surgery, problems of patient after, 
1938: Nov., 1683 
xanthomatosis, 1939: hlay, 753 
Galvanic current in arthntis, 1940: 
Nov., 1689 

Gangrene, arteriosclerotic, 1938: 
March, 466 

diabetic, 1938: July, 1191; 1939: 
Nov., 1544; 1940: Jan., 114, 118 


March, 515, May, 811; 1939: Jan., Gastric. See also Stomach. 


neimosis, 1938: Jan., 140 
tetany, 1938: Jan., 224 
Gastritis, 1938: May, 742; 1939: July, 
847, 855; 1940: Jan., 17, Sept., 1550 


181 ; Nov., 1456; fP40.- July, 964, 965 
Frontal sinus disease, 1938: Nov., 1593 
Frost’s test, 1938: May, 776 

Frostbite, fP38;July, 1019 - ■ , ■ . , i. 

Fruits, carbohydrate content, fPJP; Gastr^mt^tinalalle^-, yPJ^: March, 
Nov., 1512 I 297, 412, Nov., 1835; /P3P.- Jan.. 

Functional bowel, 1938: Jan., 139, 

141, 144 

conditions, abdominal pain in, 193S: 

July, 1044 . 

Fundus, changes in, in s'ascular dis- 
ease of aged, 1940: Jan., 131 
Fungous dermatitis, 1938: March, 378, 

398 , 

infection of bladder, 1939: March, 

376 

of skin, 1939: Sept., 1279 
Fusospirochetosis, diagnosis, 1940. 

March, 463 


239 

disease, back pain in, 1938: hlay, 
749 

chest pain in, 1939: Sept., 1314 
disturbances in old people, 1940: 
Jan., 6, 9 

emergencies, 1938: July, 8B3, 8S9 
manifestations of cardiovascular 
disease, 1940: March, 381 
pathology' in infancy, 1938: Jan., 
153 

tract, upper, roentgenology of, 1940: 
Sept., 1541 
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Gastroscopy, 193S: May, 747; 1940: 
March, 493 

Gaacber's disease, 1939: hlay, 740; 

J9-W; July, 1255 _ . 

Genitalia, female, examination, 1940: 

Jan., 167 _ 

GMito-urinary conditions, dinerentiai 
diagnosis, pain in, 193S: July, 103S, 

1043 

Geographical skull, 1939: May, /44, 

745 

Geriatrics, s^TupQslum on, 1940: Jan., I 
German measles, 193S: Sept., 1373, 
1375; jm- Sept, 1532 
Gigantism, 1938: March, 514; 1940. 

July, 969 

Glaucoma simplex, 1940: Jan., 136 
Globin insulin in diabetes, 1940: 
May, 658, 659, 660 

Globidin substance in hemophilia, 
1940: May, 794 I 

Globus hystericus, 1940: March, 562 ! 
Glomerulonephritis, 1938: July, 954, 
1215; 1939: Sept., 1333, Nov., 1707; 
1940: Nos-., ifeO 
Glossitis, 1940: Jan., 12 
Glucose in eclampsia, 1939: March, 

_ 409 

in hyperemesis gravidarum, 1939: 
March, 419 

tolerance, impaired, in alcoholism, 
1940; May, 673 

with insulin in alcoholism, 1940: 

May, 675 
with saline in postpartum hemor- 
rhaK, 1938: Jan., 205 
GlycocoU in myasthenia gras-is, 1940: 
May, 772 

GI}-cocen disease, heart disease and, 
193k- ^pt, 1329 

Gljcosuria in pancreatic disease, 
1940; Jan., 223 

Goiter, adenomatous, with hyper- 
thjToidism, 1940: July, 995 
without h\-perth\Toidism, 1940: 
July, 994 

colloid, diffuse, 1940: July, 993 
exophthalmic, 1938: Jnlv, 997; 

1940: July, 1001, 1002, 1010 
tone, in agrf, 1940: Jan., SO 
jaundice with, 1938: Nox'., 1769 
twe of iodine in, 1938: March, 489 
1940; July, 996, 1002 
Gold and sodium tetrabromide ii 
epilepsy, mS: Sept., 1501 
salts m arthritis. 1940: No\-., 1642 
1727, 1774 

Gold tribromide in whoDping and 
otter coughs, 1938: Sept., 1495 
^Idttwaite's sign, 1940: Nov., 1759 
^j'^dectomy, effects of, I93S.- Sept., 


Gonadotropic hormone, 1940: July, 
959 

in obesity in children, 1938: Jan., 

therapy, 1938: Nov., 1S2S 
Gonococcal strains, sulfanibrnide-rc- 
sistant, IPJP; Sept., lISS 
Gonorrhea, complement fixation test, 
1938: Jan,, 188, May, S47 
immune bodies in, 1938: ^lay, 840 
in w-omen, h>-pcrp>-rcxia in, 1938: 
Sept., 1429, 1437 
sulfanilamide in, IPoS.-Segt., 1429 
jaundice in, 1938: Nov., 17 1 1 
leukorrhea in, 1940: May, 915 
medical diathermv in, 1940: March, 
549 

pathogenesis, 1938: May, 841 
serological control, 1938: Jan., ISl 
sulfanilamide in, 1938: March, 455; 
1939: Mar^, 366, July, 933, 
Sept., 1173. 1194 

sulfanilyl sulfanilamide in, 1939: 
Sept., 1189 

sultapy-ridine in, 1939: Sept., 1189 
Gonorrheal arthritis, 1938: Afav, 839; 
1939: Sept., llSS; 1940:' 

1640 

cerv-idtis, 1939; March, 383 
endocarditis, 2939; Sept., 1485 
meningitis, 1939: Sept., 1185 
ophthalmia, 1939: Sept., 1184 
proctitis, 1939: Jan., 205 
salpingitis, 1939: March, 345 
tenosyuox-itis, 1939: Jan., 132 
x-aginitis, 1938: May, 761; 1939: 
Jan., 191, 195, March, 335, Max- 
661, Sept., 1184; 1940: July, 1072 
Gout, 1939: Nox-., 1437; 1940: March, 
429. Nov., 1639 

Gouty tenosynox-itis, 1939: Jan., 132 
Graham-Cole test, 1939: Jan., 27 
Grand mal attacto, 1939: Sept., 1395 
Granulocytopenia, eraergendes in, 
1938: July, 926 

Granuloma annulare, 1938: Sect . 
1337 ^ ' 


Granulomatosis, lipoid, 1939: May 
744 

Grippe, prevention and treatment. 
1940: Jan., 185 

Grisel's disease, 1938: July, 1120 
Growth, diet and, 1939: May, 725 
disturbances, 1938: May, 806 
hormone, 1940: July, 958 
*«rapy, 1938: Jan.. 177; Nov., 

Guanidine in m>-asthenia grax-is, 1940: 
May, (72 

Gumma, 1938: Sept., 1265 

^'afiache in, 1940: March 
363 
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Gumma of face and neck, 1939: Jan,, 

of liver, 1940: Jan., 210 
Gummatous aortitis, /PIP; Sept., 1341 
involvement of joints, 1938: Sept 
1277 

Gums, infected, and arthritis. 1940: 
Nov., 1674 

Gynecoloric conditions, abdominal 
pain m, 1938: July, 1038, 1043 
examination, technic, 1940: Jan., 
165 

problems in old women, 1940: Jan., 
63 

Gynecology, medical diathermy in, 
1940: March, 549 
symposium on, 1939: March, 273 
Gynecomastia, 1940: Nov., 1786 
Gynet^en in migraine, 1940: July, 


Hair, falling of, 1939: Nov., 1661 
Halibut liver oil, 1939: May, 690 
Hand, accoucheur's, 1938: July, 1005 
Hand-SchOller-Christian 's disease, 
1939: May. 744; 1940: July, 1255 
Hamapp’s treatment of rickets, 1939: 

May, 695; 1940: May, 765 
Hashiraoto’s thyroiditis, 1940: July, 
1016 

Hay fever, 1938: March, 359; 1940: 
Jan., 152 

skm tests, 1938: March, 363 
therapy, constitutional reactions, 
1939: Sept., 1255 

Head catarrh with deafness, 1938: 
Nov., 1631 

erythromelai^ of, 1940: July, 1169 
injuries, headache following, 1940: 
March, 306, July, 1164 
Headache, 1940: Ma 


1159 


arch, 285; July, 


allergic, 1938: March, 325; 1940: 

March, 285, 288 
bilious, 1940: March, 341 
due to intracranial lesions, 1940. 

March, 301, July, 1160 
following encephalography, 1939. 
July, 987 

in arthritis of cervical spine, 1940. 
March, 329 

in biliary tract disease, 1940. 
March, 345 

in brain diseases, 1940: March, 305, 
July, 1160 

in cairiiovascular disease, 1940: 
March, 321, 322, 367, July, 1162. 
1163 , . 

in chromophobe adenoma of pitu- 
itary, 2P40-' July, 981 
in heart disease, 1940: Sept., 1317 


Headache, lumbar puncture, 1940: 
March, 307 

mechanism of, 1940: March, 301, 
302 

migrainous, 1938: May, 689; 1940: 

March, 285, July, 1166, 1171 
nonallergic, 1940; March, 289 
of aural origin, 1940: July, 1165 
of gastro-intestinal origin, 1940: 
March, 341 

of nasal origin, 1940: March, 311 
of ocular origin, 1940: March, 335; 
July, 1165 

of renal ori^n, 1940: March, 365 
of syphilitic origin, 1940: March, 
349 

pituitary, 1940: July, 1166 
posttraumatic, 1940: March, 306, 
July, 1164 

psychoneurotic, iP40: July, 1169 
rheumatic, 1940: July, 1165 
"sick,” 1940: March, 285 
sinus, 1940: March, 289 
symposium on, 1940: March, 285 
toxic, 1940: July, 1165 
vacuum frontal, 1940: March, 311 
Hearing, testing, 1938: May, 558 
Heart ache, 1940: Sept., 1301 
allergy of, 1939: Jan., 234 
beriberi, 1940: Sept., 1360 
block, 1939: Jan., 101; 1940: May, 
592 

concussion of, 1939: Sept., 1332 
consdousuess, 1940: Sept., 1297 
disease, curable, 1940: Sept., 1347 
diagnosis, 1939: July, 1 007 
electrocardiograpbyin, 1940:May, 
891 

emergendes, 1938: July, SOS 
in aged, 1940: Jan., 23 
in surgical patient, 1938: Sept., 
ISOS 

not well recognized causes, 1939: 
Sept., 1323 

o.xj'gen therapy, 1939: July, 996; 
1940: May, 622 

pain in, 1939: Sept., 1309; 1940: 

Sept., 1300, 1405 
paro.xysmal dyspnea in, 1938: 
Nov., 1735 

physical e.xamination, 1939: Sept., 
1296 

symptoms and their interpreta- 
tion, 1940: Sept., 1295 
disorders, in anemia, 1940: Sept., 

1356 

in ovarian dysfunction, 1940: 
May, 926 

in thjTotoxicosis, 1940: Sept., 

1352 

examination, in general practice, 
1939: Sept., 1291 
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Heart failure, congesti\-e, I93S: May, 
S53, Julv, 1137: 1939: March, 
464; 1940: March, 384, 389 
headache in, 1940: i4ard, 325 
in adenomatous goiter with 
hv-perthjToidism, iP-W: July, 
997 

in beriberi, 1939: May, 760 
in exophthalmic goiter, 1940: 
July, 1008 

jaundice in, 193S: Nov., 1770; 
1940: March, 387 
early, diagnosis, 193S: July, 1129 
operath-e risk in, 193S: Sept., 
1509 

parado-ric, 1940: SepL, 1315 
shock with, 1939: March, 474 
Etrophanthin therapy, 1940: Maj-, 
8(7 

functional tests, J93S: May, 773, 

. -78; i93P: March, 475 1 

uivolvement in influenza, 193S:\ 

. Jan., Ill, 119 

-^regularities, electrocardiography 
m, 1940: Sept., 1328 
inj;xedema, 1940: Sept., 1362 
““P^tic infiltration, 1939: Sept., 

^1W*5^*^ responses, 1940: July, 

of, treatment, 
1940; May, 577, 827 
ropture of, 1940: Sept., 1373 
toponade, 1940: Sept., 1357, 1372 
eati contact with, emergencies aris- 
'"E from, mS: Julv, 1009 

“f9'w;Jan.,n6^^‘^'' ^Smte, 
effects, 193S: 

July, 1009 

arthritis, 1940: Nox’., 

paralysis, 1939: May, 

-a pediatric conditions, 1939: 

. Mav, (05 

in women, 

. 1939: Julv, 1042 

m Stan diseases, 193S: Sent. 1320 
Hehum^-gen tht^mm-, 

. tenets, 1940: May, 621 
w bronchial asthma, 1940: May 


625 

Julv, 997 

Hemtemesis, mS: jllay,’ 737, July, 
Hemato^, subdural, 193S: May, 579, 
Hen^m^Sx 304 

VOL, 14 llg 


Hematuria, emergencies in, J93S: 
July, 958 

in aged, 1940: Jan., 161 
in renal tumor, 1940: March, 412 
Hemiplegia, tMt for, 193S: May, 578 
Hemoglobinuria following sulfanil- 
amide, 7P3P; Sept., 1143 
paroxysmal, 193S: July, 918 
Hemo-irmdbtion, Knott technic, 
1940: May, 726 

Hemolytic anemia, 193S: July, 910; 
1940: Sept., 1451 
crises, 193h Julv, 911, 920 
jaundice, 1939: Jan., IS, 19 
Hemopericardium, acute, 1940: Sept., 
1359, 1371 

Hemophilia, 1940: Sept., 1456 
emergencies in, 193S: July, 931 
fresh or stored bl(x>d transfusion in, 
1940: May, 718 

treatment, recent adrances, 1940: 
May, 781, 791 
Hemorrhage, acute, fresh or stored 
blood in, 1940: May, 718 
anemia from, emergenev aspects. 

193S: Julv, 907 - - 

cerebral, l93S: March, 479, Mav, 
583 > -> 

control by local application of Rus- 
sell riper venom, 1940: Mav, 777 
gastro-intestinal, 193S: May! 737, 
July, 889, 893, 973; 1939: July, 
861 

in obstructive jaundice, 193S: July, 

massive, from peptic ulcer, 193S: 
Nov., 1711 

menopausal, 1939: March, 293 
postpartum, 193S: Jan., 201, Julv 
1197 

in twin labor, 1939: March, 443 
subarach^noid, primary, 193S: May, 
5 (S 

hea^che in, 1940: March, 304, 
326 

di^rders, 1940: Sept., 1455 
m hepatic d^se, 193S: July, 972 
Hemorrhoids, ofiice treatment 1939- 
Nov., 1683 

Hemostatics, commercial, relative po- 
tency' of, 1940: Mav, 779 ^ 

Hepatic. See also Zfrer 
jaundice, J9J9: Jan., 17, 18, 19 

‘ 1 1^0 ^ects, 1940: 


to, 


. July, 1210,T2'2 i" 

^IT-oslycemia in, 

*^^172**^ ascites in, 103S: July, 
toxic, mS: Nov., 1766 
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Hepatitis, toxic, following sulfanila- 
mide, JPJP.-Sept., 1139, 1183 
Hepatization in pneumonia, J938: 
Jan., 14 

Hepatomegaly from diabetes in chil- 
dren, 7P3P; Nov., 1528 
Heredity in diabetes, 1939; July, 1094 
in obesity, 1939: Nov., 1450 
Hermaphroditism, 1938; May, 809 
Hernia, diaphragmatic, 1940: March, 
565 


Hy(^onephrosis in aged, 1940; Jan , 
162 

Hydrops, congenital, anemia follow- 
ing, 1939; May, 581 
Hydrostatic bag in labor, 1939: July, 

Hydrotherapy in arthritis, 1940: Nov., 
1689 

in constipation, 1939: Nov., 1678 
Hypercholesteremia, visceral, 1939: 

. . May, 753 

hiatus, chest pam in, 1939: Sept., Hypercortico-adrenalism, 1940: July, 
1315 1048 

roentgen diagnosis, 1940: Sept., Hj-pcrinsulinism, 1939: Nov., 1481, 
1551 1490 

Herniation of nucleus pulposus, 1938: Hyperlipemia, systemic diseases with, 
March, 532 J940: July, 1252 

Herpes zoster, chest pain in, 1939: Hyperemesis gravidarum, 1939; 

Sept., 1316 March, 417 

Hiatus hernia, chest pain in, 1939: Hj-pemephroraa, 1940: March, 414 
Sept., 1315 Hyperparathyroidism, 1940: July, 

High altitudes, ano.vemia of, 1939: 1027 

July, 981 Hyperpituitarism, 1940: July, 969 

frequency currents in skin diseases, Hyperprotcinemia, heart disease and, 
1938: Sept., 1316 1939: Sept., 1329 

Histaminase in food allergy, 1940: Hyperpyrexia in diseases of ncn'ous 
July, 1246 system, 1940: Sept., 1555 

Histidine hydrochloride in chronic in gonorrhea in women, 1938: Sept., 
ulcerative colitis, 1940: May, 699 1429, 1437 

History, importance of, in dmgnosis. Hypertension, 1940: Nov., 1823 
1940; Sept., 1401 acctyl-bcta-methj’lcholine in, 1940: 

Hoarseness, aspects of, 1938; Sept., May, 825 


1463 

Hodgkin's disease, anemia of, 1940: 

March, 453 

Hoffmann sign, 1938: May, 561 
Honeymoon cj^titis, 1939: March, 358 
Hoover's sign, 1939: Sept., 1296 
Hormones, nature of, 1940: July, 944 
pituitary, 1940: July, 958 
relation to vitamins, 1938: Nov., 

1815 

sex, female, 1938: Nov., 1826 
male, 1938: Sept., 1537 
testicular, fP49;July, 1058 
therapy. See Endocrine therapy. 
urinary, in adolescents, 1938: hlay, 

815 

Homer’s simdromc, 1933; July, 1113 
HOhner's test for sterility, 1940: 

Jan., 182 

Human factors in caring for patients, 

1939: Sept., 1401 

Hunner’s ulcer, 1938: Jan., 194; 1939: 

HutHihiEonLli teeth, 1939: Nov., H)-pen}icrmia in gonoc'occal snlpingi- 
1588 1589 1592 tis, I93Q: March, 348 

Hvdatid evst’s of liver, ;940.- Jan., 211 HypcrthjToid crisis in exophthalmic 

Hydrochloric add in achlorhydria, 1940: July, 993, 1001 
1938: Sept., 1416 


essential, 1939: March, 487, July, 
1021; 1940: March, 397, Nov,, 
1824 

cold pressor test and, 1940: July, 
1092 

colonic irrigations in, 1939: May, 
787 

headache in, 1940: March, 322, 
367, July, 1162 

high basal metabolic rate in, 1940: 
March, 405 

in aged, 1940: Jan., 28, 131 
in diabetes, 1939: Nov., 1572 
malignant, 1940: March, 395 
pyelonephritis and, 1940: Sept., 
1467 

simulating hyperthjToidism, 1940: 
March, 395 

xanthomatosis secondary- to, 1939: 
May, 756 

Hypertherra in diseases of nervous 
system, 1940: Sept,, 1556 
in syphilis, 19J9:July, 1112 


and diabetes, 1939: July, 1086 



INDEX TO VOLUMES 22, 23 AND 24 (193S-1940) 1S9I 


H>-perthjToidijm and diabetes, pro- 
tamine zinc insulin in, 193S; May, 


729, 733 

hypertension simulating, 1940: 
Slarch, 39S 

iodine in, J93S; March, 489 
irith acromegaly, 1940: July, 971 
Hj-pertonic infant, 1939: May, 607 
Hypertrichosis, electrolj’sis in, 193S: 
Sept., 1315 

H}-peruricemia in gout, 1940: March, 
434 

Hj’pen'entilation, tetany from, 1940: 
July, 1021 

Hj-percitaminosis, heart disease and, 
1939: Sept., 1327 

Hj-pesthesia, tests for, 193S: May, 562 
Hjpnosis, recent adr’ances, 1940: 
May, 603 

H>-pnotics, effect on diuresis, 1940: 
May, 871 

Hj-pochondriasis, 1940: Sept., 1495, 
1506 

Hj-pocortico-adrenalism, 19-W: Julv, 
1040 . j . 

Hj-pogastric plcNOis resection for dj’s- 
menorrhea, 1939: March, 290 
“I’Pugb'cemia, chronic, 1939: Nov., 
1481, 1493 

heart disease and, 1939: Sept., I 
1330 

Hypoglycemic reactions in diabetes in 
childhood, 1939: Nov., 1524 
to protamine zinc insulin, 193S: 
Mav, 716 

statM, 1938: July, 988 
Hl^l'pemia, sr-stemic diseases with, 
JW.-Julv. 1253 

Hl-po&\’arianism, 1938: March, 509, 
520 

orcnlation and, 1940: May, 919 

hormone in, 1940: May 

pituitaiy, 1938: March, 516 
">^P^th>Toidism, 1940: ]uW, 1019 
aihydrotachysterol in, 1940: May, 


Hysteria, 193S: blay, 591, 601; 1940: 
Sept., 1494, 1495, 1503, 1505 
as problem in general hospital, 1938: 
May, 591 

emotional bondage to parent as 
cause, 1938: May, 593 
traumatic, 1938: ^lay, 655 
H\'sterical paralyses, 1939: May, 825, 
834 

Hvsterosalpingography, 1940: Jan., 
ISO, 181 


833 

v^min therapy, 1940: May, 767 
Hj-pophi-sis. See Pituitary gland. 
nnxmituitarism, 1940: July, 962 
arthnta and, 1940: Nov., 1706 
^'3an isl'^™ secondarj- to, 1939: 

H>-pothjToidism, 1938: March, 510, 
Nov., 1818; 1939: Jan., 79, 175 
ana I’W 

1«^76 

n’ruorrhagia and 
ffletrorrhagia, 7P40: July, ibSl 


Icterus gravis neonatorum, anemia 
following, 1939: May, 581 
indav, 1939: Jan., 20 
Ileitis, hyTierplastic, iPdi’r July, 1068- 
1071 

regional, 1939: March, 509 
Ileus, paralj-tic, 1938: Jan., 224; 1939: 
Not'., 16/2 

Iliotibial bands, contracted, 1940: 
July, 1199 

Immune bodies in gonococcal infec- 
tions, 1938: May, 840 
Impetigo, 1938: Sept,, 1360, 1365, 
1388 

Impotence, 1940: Jan., 84, July, 1062 
Indigestion, acute, 1940: ^pt., 1411 
alhupc factors, 1938: March, 297 
chronic, 1938: March, 417, Sept., 
1407 

e.xtragastro-intestinal origin, 1938: 
March, 407 

functional, 1938: March, 299, Julv, 
1045 

nervous, 1938: Jan., 140, July, 1045 
Infantile paralysis. See Poliomyelitis. 
Infantilism, 1938: March, 514;'7P49.- 
July. 962 

speech, 1938: May, 60S 
Infants, feeding. 1938: Mav, 819; 
1939: May. 569 

gonorrheal vaginitis of, 1939: March. 

335, May, 661 
hypmonic, 1939: May, 607 
nutritional disorders in, 1938: May. 
829 

Salmonelb infection in, 1939: Mav. 
593 

utWry’ infections in. 1939: May, 

Infections, anaerobic, 100 per cent 
ox>-gen in, 1939: Julv, 990 
constitutional, with postural mal- 
adaptations, 1940.' July, 1108 
fresh or stored blood in, 1940: Mav. 
719 ^ * 

Infectious diseases, acute, peripheral 
circulation in, 1940: Sept., 
1387 ^ 

pol)Tieuriti3 in, 1938: May, 631 



1892 INDEX TO VOLUMES 22 , 23 AND 24 ( 1938 -I 940 ) 


Infectious diseases, acute, skin mani- 
festations, Sept., 1355 
common, differential diamiosis, 
mO: Sept., 1523 

Influenza, bradycardia in, 1939: Jan., 
100 

heart disease and, 1938: Jan., 111:1 
1939: Sept., 1336 

inflammations in car, nose and 
throat in, 1938: Hov,, 1659 
prevention and treatment, 1940: 
Jan., 185 

Infra-red irradiation in arthritis, 1940: 
Nov., 1686 

Injection treatment of anal fissure and 
pruritus, 1939: Nov., 1688, 
1691 

of hemorrhoids, 1939: Nov., 1686 
of varicose veins, 1940: May, 903 
Insane, relatives of, indigestion in, 
1938: July, 1055 

Insanity, manic-depressive, 1940: 
Sept., 1494, 1499 

mild, indigestion in, 1938: July, 
1055 

Insomnia, 1939: March, 553 
in heart disease, 1940: Sept., 1317 
Insulin, crystalline zinc, 1940: May, 
652 

plobin, 1940: May, 658, 659, 660 
m alcoholism, 1940: May, 671 
in diabetes mcliitus, 1939: Nov., , 
1506, 1522, 1536 

in diabetic acidosis and coma, 1938: 
July, 984 

modified, importance of carbo- 
hydrate distribution in control of 
diabetes, 1940: May, 649 
protamine zinc, 1938: May, 711- 
735; 1939: July, 1099; 1940: May, 
652 

reaction, 1938: July, 989, 992; 

1939: July, 1105 
regular, 1940: May, 651 
requirements, emergenej', 1939: 
July, 1106 

shock treatment of psychoses, 1938: 

' Nov., 1749; 1939: May, 791 
unmodified, directions for using, 
IWP.-JuIy, 1101 

Intention tremor, 1938: May, 564 
Intervertebral disk lesions, 1940: July, 
1201, Nov., 1762 

Interviewing patient, 1939: Sept., 
1409 

Intestinal auto-intoxication, colonic 
irrigations in, 1939: May, 781 
obstruction in children, 1939: Jan., 

147 

toxemia, pruritus in, 1939: Nov., 
1639 

tuberculosis, 1940: Jan., 233 


Intestine as focus in arthritis, 1940: 
Nov., 1681 

small, lesions of, 1939: March, 499 
roentgen study, 1938: July, 1059 
Intracranial lesions, headaches caused 
by, 1940; March, 301, July, 1160 
pa^n,^ mechanism of, 1940: March, 

Intradermal test in allcrg>’, 1938: 
March, 276, 277, 363; 1939: Sept., 
1246 

Intrasellar tumors, 1940: July, 989 
Intussusception, 1938: Jan., 156; 1939: 
Jan., 145 

constipation in, 1939: Nov., 1671 
Iodides in hypertension, 1939: July, 
1027 

Iodine in hyperthyroidism, 1938: 
March, 489 

preopcMtive, in adenomatous goiter 
with hyperthyroidism, 1940: 
July, 996 

in exophthalmic goiter, 1940: 
July, 1002 

Ionization treatment of allcigic rhin- 
itis, 1938: March, 285 
Iontophoresis in arthritis, 1940: Nov., 
1691 

Iritis, allergic, 1938: March, 291 
Irradiated milk, 1939; May, 692 
sterols, 1939: May, 690 
Irradiation of autotransfused blood, 
1940: May, 723 

Irrigations, colonic, in intestinal auto- 
intoxication, 1939: May, 781 
Irritable colon, 1938: Jan., 140, 
March, 430, 434; 1939: March, 514; 
1940: Jan., 193, 200, March, 548 
Islets of Langerhans, tumors of, 
hyperinsulinism due to, 1939: Nov., 
1481, 1491 


Jawoice, acholuric, familial, 1940: 
Sept., 1452 

advantages in certain conditions, 
notably rheumatism, 1940: July, 
1209 

artificial, in arthritis, 1940: Nov, 
1731 , 

as early finding in coronary occlu- 
sion, 1940: Jan., 263 
cxtrahcpatic, obstructive, lyJy- 
Jan., 18 

hcmol>^ic, 1939: Jan., IS, IP 
hepatic, 1939: Jan., 17, 18, 
in cardiovascular disease, 1940: 
March, 387 

in gallbladder disease, tests lor. 

1939: Jan., 17 . j. . • 

obstructive, hcmorrh.igic diathesis 
in, 1938: July, 973 



1892 INDEX TO VOLUMES 22 , 23 AND 24 ( 1938 - 1940 ) 


Infectious diseases, acute, skin mani- 
festations, Sept., 1355 
common, differential diaimosis. 
1940: Sept., 1523 

Influenza, bradycardia in, 1939; Jan., 
100 

heart disease and, 193S: Jan.. Ill- 
1939: Sept., 1336 

inflammations in ear, nose and 
throat in, 193S: Nov., 1659 
prevention and treatment, 1940: 
Jan., 185 

Infra-red irradiation in arthritis, 1940: 
Nov., 1686 

Injection treatment of anal fissure and 
pruritus, 1939: Nov., 1688, 
1691 

of hemorrhoids, 1939: Nov., 1686 
of varicose veins, 1940: May, 903 
Insane, relatives of, indigestion in, 
1938: July, 1055 

Insanity, manic-depressive, 1940. 
Sept., 1494, 1499 
mild, indigestion in, 1938: July, 
1055 

Insomnia, 1939: March, 553 
in heart disease, 1940: Sept., 1317 
Insulin, crystalline zinc, 1940; May, 
652 

globin, 1940; May, 658, 659, 660 
m alcoholism, 1940: May, 671 
in diabetes mellitus, 1939: Nov., 
1506, 1522, 1536 
in diabetic acidosis and coma, 1938: 
July, 9M 

modin^, importance of carbo- 
hydrate distribution in control of 
diabetes, 1940: May, 649 
protamine zinc, 1938: May, 711- 
735; 1939: July, 1099; 1940: May, 
652 

reaction, 1938: July, 989, 992; ( 
1939: July, 1105 
regular, 1940: hlay, 651 
reouirements, emergency, 1939: 
July, 1106 

shock treatment of psychoses, 1938: 

' Nov., 1749; 1939: May, 797 
unmodified, directions for using, 
IP39; July, 1101 

Intention tremor, 1938: May, 564 
Intervertebral disk lesions, 1940: July, 
1201, Nov., 1762 

Interviewing patient, 1939; Sept., 
1409 , . 

Intestinal auto-intoxication, colonic 
irrigations in, 1939: May, 781 
obstruction in children, 1939: Jan., 
147 

toxemia, pruritus in, 1939: Nov., 
1639 

tuberculosis, 1940: Jan., 233 


Intestine as focus in arthritis, 1940: 
Nov., 1681 

small, lesions of, 1939: March, 499 
roentgen study, 1938: July, 1059 
Intracranial lesions, headaches caused 
by, 1940: March, 301, July, 1160 
pain, mechanism of, 1940: March, 
301 

Intradermal test in allergy, 1938: 
March, 276, 277, 363; 1939: Sept., 
1246 

Intrasellar tumors, 1940: July, 989 
Intussusception, 1938: Jan., 156; 1939: 
Jan., 145 

constipation in, 1939: Nov., 1671 
Iodides in hypertension, 1939: July, 
1027 

Iodine in hyperthyroidism, 1938: 
March, 489 

preoperative, in adenomatous goiter 
with hyperthyroidism, 1940: 
July, 996 

in exophthalmic goiter, 1940: 
July, 1002 
Ionization treatment of allergic rhin- 
itis, 1938; March, 285 
Iontophoresis in arthritis, 1940: Nov., 
1691 

Iritis, allergic, 1938; March, 291 
Irradiated milk, 1939: May, 692 
sterols, 1939: May, 690 
Irradiation of autotransfused blood, 
1940: May, 723 
Irrigations, colonic, in intestinal auto- 
intoxication, 1939: May, 781 
Irritable colon, 1938: Jan., 140, 
March, 430, 434; 1939: March, 514; 
1940: Jan., 193, 200, March, 548 
Islets of I^ngerhans, tumors of, 
hyperinsulinism due to, 1939: Nov., 
1481, 1491 

Jaundice, acholuric, familial, 1940: 
Sept., 1452 _ . 

advantages in certain conditions, 
notably rheumatism, 1940: July, 
1209 

artificial, in arthritis, 1940: Nov , 
1731 

as early finding in coronary occlu- 
sion, /P-/ 6 .- Jan., 263 
extrahepatie, obstructive, jyjx. 
Jan., 18 

hemolj^ic, 1939: Jan., 18, 19 
hepatic, 1939: Jan., 17, 18, 19 
in cardiovascular disease, 

March, 387 , 

1 gallbladder disease, tests lor, 
fPJP; Jan., 17 . .. . • 

obstructive, hemorrhagic diathesis 

in, 1938: July. 973 


1940; 
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1894 INDEX TO VOLUMES 22, 23 AND 24 (1938-1940) 


Leukopenia following sulfanilamide 
1939: Sept., 1144, 1181 
Leukopenic index in allergy, 1939. 
Sept., 1251 

Leukoplakia of cervix, 1939: March 
385 

Leukoplakic vulvitis, 1938: May, 771 
1939: March, 313 
in aged, 1940: Jan., d8 
Leukorrhea, 1938: May, 761; 1939. 
Tan., 189, March, 313, 333; 1940: 
May, 911 

Lice in hair, 1939: Nov., 1650 
Lichen nitidus, 1938: Sept., 1337 
scrofulosus, 1938: Sept., 1336, 1338 
1939: May, 649 

Ligamentum flavum, injuries, 1940. 
Uw., 1762 

Lipase test of pancreatic function 
1940: Jan., 222, July, 1137 
Lipids, physiology, 1939: May, 734 
Lipiodol injections in bronchiectasis, 
1939: Sept., 1349 

test in spinaJ cord tumor, 1938: 
Sept., 1522 

Lipodystrophy due to insulin, 1938: 
May, 722 

Lipoid metabolism, diseases of, cu- 
taneous manifestations, 1940: 
July, 1249 

proteinose (Urbach), 1940: July, 
1262 

Lipoidosis, 1939: May, 733 
Lipoma, 1940: July, 1254 
Lips, edema of, allergic, 1938: March, 
310 

Lithiasis. See Calculi. 

Liver, amebic infection, 1938: Jan., 
27; 1939: Sept., 1276 1940: 

Jan., 210 

cirrhosis, cardiovascular disturb- 
ances and, 1939: Sept., 1328 
damage, in exophthalmic goiter, 
1940: July, 1008 
death, 1938: July, 969 
diseases, chronic hypoglycemia in, 
1939: Nov., 1492 
common emergencies in, 1938: 
July, 967 

pruritus in, 1939: Nov., 1638 
serum enzymes in, 1940: July, 
11-18 

extract, in chronic ulcerative colitis, 
1940: May, 698 

in pathogenesis of arthntb, 1940: 
July, 1223 

functional tests, 1939: Jan., 20 
injury, unth jaundice, advantages 
in certain conditions, 1940: July, 
1209 . , 

insufficiency, acute, 1938: July, 
967 


Liver insuffidency, chronic ulcerative 
colitis with, 1938: July, 1089 
palpation of, 1940: Jan., 217 
xanthomatosis, 1939: May, 752 
Lobar pneumonia. See Pneumonia. 
Locomotor ataxia, 1939: May, 823, 
834 

di^rders, 1938: Sept., 1513 
Lorain-Levi infantilism, 1940: July, 
963 

Lotio alba, 1938: Sept., 1383 
Lues articularis praecox, 1938: Sept., 
1284 

Lumbar puncture, 1938: May, 566 
headache, 1940: March, 307 
in coma, 1938: May, 625 
Lumbosacral arthritis, 1940: July, 
1191 

cord lesions, flaccid paraplegias in, 
1939: May, 821, 834 
strain, 1940: Nov., 1762 
Lungs, abscess, diagnosis of, 1940: 
March, 462 

spontaneous, 1940: Sept., 1436 
carcinoma, primary, 1938: Jan., 123 
complications, postoperative, 100 
per cent oxygen in, 1939: July, 
992 

diseases, chest pain in, 1939: Sept., 
1312 

in aged, 1940: Jan., 33 
secondary to amebiasis, 1938: 
Jan., 27 

edema, oxygen therapy, 1940: May, 
624 

treatment, 1939: July, 959, 995 
emphysema, in aged, 1940: Jan., 33 
in asthma, 1939: Nov., 1617 
infarction, 1940: Sept., 1438, 1439 
mycosb, diagnosis of, 1940: March, 

463 

puncture, lor pneumocoed spec- 
imen, 7P39.’ Jan., 171 
tuberculosis. See Tuberculosis, pul- 
monary. 

tumors, diagnosis of, 1940: March, 

464 

xanthomatosis, 1939: May, 752 
Lupus erythematosus, 1938: Sept., 
1337 

heart disease and, 1939: Sept., 
1335 

of face and scalp, 1939: Jan., .53 
vulgaris, 1938: Sept,, 1336, 1340; 
1939: Jan., 248, 250 
Luteinizing hormone, 1940: July, 959 
Lymph glands, enlarged, in tuberculo- 
sis in children, 1939: May, 65- 
Lymphadenitis, mesenteric, acute, 

yPJP.- Jan., 151 . 

Lymphogranuloma mguinale, Iros. 
May, 765; 1939: Jan., 227 
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1896 INDEX TO VOLUMES 22 , 23 AND 24 ( 1938 - 1940 ) 

Menopause, vaginitis following, 1939: Monilia vaginitis, i93S: May, 770; 

iviarcn, 1939* Tan 191 192 197 

Menorrhagia, March, 518; 1939: Morbilii, 1938: Sept., U67 
March, 273;_iP40; July, 1069 Morphine, effect on diuresis, 1940: 


Afenstrual problems of growing girl. 
1939: Jan., 209 

Mental diseases, symposium on, 1938; 
May, 553 

disturbances with chronic epidemic 
encephalitis, 1939: Jan., 219 
status, testing, 1938: May, 563 


May, 872 
in diagnosis of acute abdomen, 
1939: Jan., 150 

in congestive heart failure, 1939: 
March, 465 

Mother-child relationships, 1939:^lay, 


Mercurial diuretics in congestive Motor system, examination, 1938: 

heart failure, 1938: July, 1142 May, 559 

Mercury chloride, heart disorder from. Mouth-breathing, relation to sinus 


infection, 1939: May, 681 
Mucous colitis, 1938: Jan., 139, July, 
1051; /PJ9; July, 887 
back pain in, 1938: May, 758 
colonic irrigations in, 1939: May, 
787 


1939: Sept., 1331 
poisoning, 1940: Jan., 256 
Mesenteric lymphadenitis, acute, 1939: 

Jan., 151 

vascular occlusion, 1938: July, 942 
Metabolism, basal, abnormal, in ad- 
olescents, 1938: May, 812 Mucous nasal polyps, 1938: Nov., 

low, without myxedema, 1939: 1633 

Jan., 180 patch, 1938: Sept., 1255, 1256 

diseases of, symposium on, 1939: Mulberry molar, 1939: Nov., 1590 
Nov., 1437 sclerosis, 1938: Scot., 1519, 1533; 

normal, standards of, 1939: Jan., 1940; Sept., 1565 
177 Mumps, convalescent serum in, 1939. 

total, rt^ulation of, 1939: Jan., 176 May, 613, 630 
Metal poisoning, dyspepsia due to, differential diagnosis, 1940: Sept., 
1938: March, 415 1538 

Methyl purines in hypertension, 7PJP.- Murmurs, heart, 1939: Sept., 1302, 
July, 1027 1303 

Metrazol in schizophrenia, 1938: Muscle, diseases of, treatment, recent 
Nov., 1756 advances, 1940: May, 769 

Metrorrhagia, treatment, 1940; July, strains, short wave diathermy in, 
1069 ff. ;PJP.- Jan., 129 

Meulengracht treatment of bleeding Muscular atrophy in spastic par- 
peptic ulcer, 1938: Sept., 1397 aplegias, 1938: Sept., 1518 

Microdosage of bacterial products in dystrophy, 1939: Alay, 826, &pt.. 


arthritis, 1940: Nov., 1685 
Microsporon lanosum infection, 1939: 
Sept., 1283, 1285 

Midalc ear inflammation. Sec Otitis 
media. 


1340, Nov., 1729; 1940: May, 
772 

tonus in spastic paraplegias, 1938: 
Sept., 1516, 1517 

Myasthenia gravis, 1939: Nov., 1724; 


Migraine, 7P3<y.' May, 689, July, 1057; 1940: May, 170 

1939: Sept., 1393; 1940: March, with postural mabdaptation, 
285, July, 1166, 1171 7940.- July, 1111 

abdominal, 1938: Jan., 140 Myatoma congenita, 1939: i\ov.,_ 1729 


allergy as factor, 1938: March, 325 
Miliary tuberculosis, 1938: Sept., 1336 
in children, 1939: May, 054 
Milk and milk products, neutralizing 
capacity, 1939: Jan., 262, 265 
Milks, vitamin D., 1939: May, 692 
Mill's cramps, 1933: July, fOf f 
Miner's cramps, 1938: July, lOH 
Mitral stenosis, operative nsk in, 
1938: Sept,, 1509 

i^Iocdsin venom in atypical uterine 
bleeding, 7946.' July, lOM 
Monilia infection of feet, 1939: Sept., 
1286 


.Mycosis fungoidcs, 1939: Sept., 1288 
pulmonary, 1940: Alarch, 463 
Mycotic aneurysm, 7939.’ Sept., 1341; 

1940: Sept., 1382 
eczema, 1938: May, 797, 802 
vaginitis, 1939: March, 314, 341 
Myelitis, 1938: Sept., 1526, 1534 
Alyelomatosis, 1940: March, 369, 372 
anemia of, 1940: March, 453 
Myelosis, chronic nonleukcmic, 1940: 
May, 841 

Myocardial abscess, 1939: Sept., 1-387 
disease, chest lead in, 1938: July, 
1147, 1150; 1940: May, 896 
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1898 INDEX TO VOLUMES 22, 23 AND 24 (1938-1940) 


Neuritis, optic, intra-ocular, 1939: Nicotinic acid, deficiency, 1990: May 
Nov., 1695 735 ^ ’ 

retrobulbar, 1939: Nov., 1700 in arthritis, 1940: Nov., 1667 

therapeutic uses, 1940: May, 733, 

XT • ' 

Neurocirculatoiy asthenia, yPJ* May, Niemann-Pick’s disease. 1939: May, 
780; 1939: Noy., 1733 737; 1940: July, 1255 

March, Nitrates and nitrites in hypertension, 
474; 79J^;_Sept., 1311 7P311.- July, 1027 

Ncurorecurrence in syphilis, headache Nose, anatomy and physioloev. I93S: 

in, 1940: March, 353 July, 1099, 1100 

Neurologic examination in general diseases, symposium 


practice, 1938: May, 553 
Neuroses, asthenia of, 1939: Nov., 
1732 

character, 1940: Sept., 1495, 1508 
compulsion, 1940: Sept., 1495, 1506 


on, I93S: 

Nov., 1565 ■ 
inflammation in, in systemic dis- 
eases, 1938: Nov., 1645 
tumors in, headache due to, 1940: 
March^ 315 


diagnostic errors, 1940: Sept., 1513 Novasurol m congestive heart failure, 
examination of patient, 1940: Sept., 1938: July, 1142 


in, 1938: 


diag- 


1519 

functional indigestion 
July, 1045 

gastric, 1938: Jan., 140 
organic, 1940: Sept., 1491 _ 
psychoses and, differential 
nosis, 1940: Sept., 1489 
traumatic, 1938: May, 647 

Neurosyphilid of Unna, 1938: Sept., 
1253 

Ncurosyphilis, 1938: Jan., 233, Sept., 
1287 

asymptomatic, 1940: March, 352 
coma due to, 1938: May, 620 
fever therapy, 1938: Sept., 1291, 
1305; 1940: Sept., 1557, 1560, 
1561, 1562 

nonspecific therapy, 1939: July, 
1109 

parenchymatous, 1938: July, 1121, 
Sent., 1288 

Neurotic syndromes, 1940: Sept., 1491 

Neutropenia following sulfanilamide. 
1939: Sept., 1144 

in arthritis, treatment, 1940: Nov,, 
1642 

Nevi, electrolysis for, 1938: Sept., 1315 

Nevoxantho-endothelioma, 1940: July, 
1256 

Nevus, pigmented, in aged, 1940: 
Jan., 141 

Ncwlx)rn, anemia of, 1939: May, 581 
feeding of, 1938: May, 819; 1939: 
May, 569 

hemorrhagic disease of, 1940: Sept., 
1457 

Salmonella infection of, 1939: May, 
591, 599 . 

Nicotinic acid and thiamin chloride m 
M 6 ni 6 re’s syndrome, 1940: 
March, 533, 537 


as hypn^ic and sedative, /P-ZO: | Oculomotor^ 
May, 605 


Novocain in low back pain, 1940: 
Nov., 1756, 1765 

Nucleus pulposus, herniation of, 1938: 
March, 532 

Nutrition, 1939: Nov., 1465, 1466 
disorders of, heart disease in, 1939: 
Sept., 1327 

in infancy, 1938: May, 829 
factors, as hypnotics and sedatives, 
1940: May, 603 

conditioning, 1939: Nov., 1468 
Nystagmus, 1938: May, 564 


Oatmeal bath in eczema, 1938: May, 
803 

Ober’s disease, 1940: July. 1199 
test, 1940: July, 1199, Nov., 1756 
Obesity, 1939: Nov., 1449 
adrenal, 1938: Jan., 172 
and diabetes, 1939: July, 1086, 
Nov., 1499 

endocrine, 1938: May. 810 
gonadal, 1938: ]an., 171, 178; 1939: 
Nov., 1453 

heart in, 1939: Sept., 1328 
hypothyroidism and, 1938: Jen., 
163, 176 

in children, 1938: Jan., 161 
in gout, 1940: March, 432 
pancreatogenic, 1938: Jan., 172 
pituitary, 1938: Jan., 165, 177; 

1939: Nov.. 1456 
thyroid, 1939: Nov., 1453 
thyropituitary, 1938: Jan., 170 
Obstetrical complications, manage- 
ment in home, 1938: Jan., 127 
Obstetrics, symposium on, 19Jy: 
March, 273 _ 

Occipito-atlantoid torticollis, JyJa. 

July, 1120 


1938: May, 557 
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IQOO INDEX TO VOLUMES 22, 23 AND 24 (1938-1940) 




- --r-— » — I iP'T?^?; Sept., 1563 
PanCT^aa, Jan., 224, 228, Parkinsonism, 1940: Sept., 1485 

‘ Paroxysmal disorders of central ner- 


May, 855, 865 
diseases, 1939: Nov., 1490, 1495: 

*/\ 1f\ T -m J - L 


toao.'T Otn T V 'fiii „ vous system, 7PJP.- Sept., 1393 

j940. Jan., 219, July, 1137 Passive transfer test in allergy, J93S; 

functional tests, 1940: Jan., 221, March, 278 
July, 1137 

lesions, and diabetes, 1939: July. 

1085 ^ 


Patch test in allergy, 1938: March, 
278; 1939; Sept., 1249 
in contact dermatitis, 1938: 
iMarch, 392 

in tuberculosis, 1939: May, 659 
Patency of reproductive tract, Rubin’s 
test, 1940: Jan., 180 
Pavax in peripheral vascular disease, 
1938: hlarch, 469 

Pediatrics, symposium on, 1939; May, 
569 

Pediculosis capitis, 1939: Nov., 1650 


pseudocyst, 1940: May, 859 
Pancreatitis, 1938: July, 1040; 1940: 

Jan., 219, July, 1140 
Papilledema, allergic factor, 1938: 

March, 292 

Papillitis, 1939: Nov., 1698 
Papules, moist, 1938: Sept., 1255 
Paracentesis, abdominal, collapse fol- 
lowing, 1938: July, 976 

Paraffin baths in arthritis, ( Pellagra, intestinal changes in, 1938: 

July, 1072 

syndrome in cardionephritis, 1939: 
May. 777 

Pelvic conditions, differential diag- 
nosis, pain in, 1938: July, 1038, 
1043 

e.xamination in gynecology, technic, 
1P40; Jan., 166 

heating, in menstrual disorders, 
1940: July, 1079 

infections in women, 1939; July, 
1041 

arthritis and, 1940: Nov., 1680 
inflammatoiy disease, gonococcal, 
1939: March, 345 
medical diathermy in, 1939: 
Jan., 136; 1940: March, 549 
tumors, ascites in, 1938: July, 
1171 

Pemphigus, 1938: Sept., 1345 
Penis, condyloma acuminata of, car- 
dnoroa-like, 1939: May, 789 
Peptic ulcer, 1939: July, 913 

alkali therapy, alkalosis from, 
1938: Jan., 223 
crisis type, 1940: Juiy, 1127 
differential diagnosis, pain in, 
1938: July, 1039 

gastro-intestinal allergy and, 1938: 
March, 309 

hemorrhage in, 1938: July, 8S9, 
Sept., 1397, Nov., 1711; 1939: 
July, 861: 1940: Sept., 1548 
in aged, 1940: Jan., 13 
of esophagus, 1940: Alarch, 563 
serum enzymes in, 1940: July, 
1146 

with cardiovascular corophca- 
tions, diffcrcntbl diagnosis, 
1940: Sept., 1411 


Nov., 1688 
Paralysis agitans, quinine in, 1940: 
May, 773 

apiol, 1938: July, 1124 
diver's, yPJj'; July, 1127 
familial periodic, 1939; Sept., 1330 
1940: hlay, 774 

flaccid, 1938: March, 501; 1939. 
May, 811 

hysterical, 1938: May. 591; 1939. 

May, 825, 834 
infantile. S^ Poliomyelilis. 
jake leg, 1938: July, 1124 
Jamaica ginger, 1938: July, 1124 
Landry’s, 1938: July, 1123; 1939: 
May, 821 

lead, 1938: July, 1124 
spastic, 1938: &pt., 1514 
test for, in cerebral vascular lesions, 
1938: May, 578 
tick, 1938: lu\y, 1123 
triorthocresyl phosphate, 1938; July, 
1124 

Paranasal sinuses. See Sinuses. 
Paranoia, 1940: Sept., 1494 
in narcolepsy, 1938: May, 637 
Paraplegias, flaccid, 1939: May, 
811 

spastic, 1938: Sept., 1513, 1514 
Parathyroid insufficiency, 1938: Nov., 
1823; 1940; July, 1019, 1022 
overfunction, 1940: July, 1027 
tetany, 1938: July, 1003; 1940: 
March, 443, 446, 31ay, 833, 
July, 1022, 1024 

Parent-^ild relationships, 1939; May, 
715, Sept., 1387 

Paresis, general, 1938: Jan., -33, 
Sept., 1238, 1291 
fever therapy in. 1938: Jan., 2«: 


1939-^lv 1109. 1111; 1940; Percomorph liver oil, 1939.^May, 690 

^pU 1556 ' Periarteritis nodosa, 1939: Sept.. 1335 
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1902 INDEX TO VOLDIEES 22, 23 AND 24 (1938-1940) 


Pneumococci, typing of, ofSce technic, 
1939: Jan., 167 

Pneumococcic empyema. 1939: Sent 
1215 

endocarditis, 1939: Sept., 1219 
infections, sulfanilamide in, 1939. 
July, 934, Sept., 1208 
sulfapyridine in, 1939: Sept., 1209 
mastoiditis, 1939: Sept., 1219 
meningitis, 1939: Sept., 1216 
sulfanilamide in, 1938: Sept., 1422 
otitis media, 1939: Sept., 1218 
peritonitis, I9J9.- Sept., 1218 
pneumonia and meningitis, sul 
fathiazole and sulfapyridine in, 
1940: Nov., 1789 

Pneumococcus, cultures and typing, 
1938: Jan., 22, 48 

Pneumonia, 1938: izs:., 1; 1939: luly, 
94S-, 1940: Sept., 1427 
abdominal pain in, 1938: July, 885, 
1035 

acute abdomen in, 1939: Jan., 145 
atypical, of adolescent, 1940: &pt., 
1433 

carbon dioxide inhalations in, 1938: 
Jan., 87 

chemotherapy, 1939: ]a\y, 955 
chest pain in, 1939; Sept., 1313 
coma m, 1938: May, 620 
diagnosis, 1938: Jan., 45, SO, 55 
early, 1938: Jan., 19, 21; 1939: 
July, 947 

diathermy in, medical, 1938: Jan., 
61 ; 1940: March, 547 
empyema in, 1938: Jan., 69 
hospitalization, 1939: July, 950 
in aged, 1940: Jan., 40 
in dildren, differential diagnosis, 
1938: Jan., 55 

inflammations of ear, nose and 
throat in, 1938: Nov., 1646 
jaundice in, 1938: Nov., 1770 
management, recent advances, 1939: 
July, 945 

nontuberculous, 1940: March, 465 
axygen therapy, 1938: Jan., 75, 85; 
1939: July, 957; 1940: May. 
622 

pathogenesis, 1938; Jan., 3 
peripheral circulatory disturbances 
in, 1940: Sept., 1393 
physical findings, 1938: Jan., 19, 
21. 46, S3 

pneumococcus, atypical, 1940: Sept., 
1429 

sulfathiazole and sulfapyridine 
in, 1940: Nov., 1 789 , 

postoperative, 100 per cent oxygen 
in, 1939: July, 995 
pulmonary edema in, 1939: July,] 
959, 995 I 


Pneumonia, serum therapy, 1938: 
Jan., 23; 1939: May, 635, July, 
953, Sept., 1205 
sinusitis in, 1938: Nov., 1647 
sputum study in, 1938: Jan., 22, 48 
stages of, 1938: Jan., 11, 14, 15 
staphylococcic, bronchogenic, pri- 
mary, 1938: Sept., 1473 
streptococcal, 1940: Sept., 1431 
sulfanilamide in, 1939: &pt., 1208 
sulfapyridine in, 1939: July, 942, 
955, Sept., 1209, 1213; 1940: 
May, 639 

suspected, investigation of, 1939: 
July, 952 

symposium on, 1938: Jan., 1 
symptoms, 1938: Jan., 19, 21, 46, 52 
typing, 1938: Jan,, 22, 48 
unresolved, bronchoscopic aspects, 
1938: Jan., 97 
\drus, 1940: Sept., 1430 
“walking,” 1938: Jan., 46 
whispered bronchophony in, 1938: 
Jan., 46 

Pneumothorax, spontaneous, chest 
pain in, 1939: Sept., 1313 
Poisonings, coma in, 1938: May, 619 
diagnosis and treatment, 1940: 
Jan., 245 

extrinsic, heart disorders due to, 
1939: Sept,, 1331 

food or chemical, abdominal pain in, 
1938: July, 1036 

polyneuritis due to, 1938: Afay, 634 
Poliomyelitis, 1933: March, 502 
diagnosis, 1939: Alay, 834 
flaccid paraplegias of, 1939: May, 

820, m 

heart disease and, 1939: Sept., 1337 
physical therapy, 1939: Afay, 711 
prevention, zinc sulfate intranasal 
spray in, 1938: Jan., 107 
Pollen allergy and asthma, 1939: 
Nov., 1608, 1610 

Pollens in hay fever, 1938: Afarch, 
359, 364 

Polyarthritis, acute syphilitic, 1938: 
Sept., 1284 

enterica, 1938: Alay, 850 
Polycythemia, emergencies in, 1938: 
July. 923 

peripheral vascular disturbances in, 
1940: Alarch, 485 

Polymorphism in drug eruptions, 
1938: Sept., 1324 

Polyneuritis, 1938: May, 627; 1939. 
Alay, 834 

acute infections, 1938: May, 6-9, 
Nov., 1790 

alcoholic, 1938: May, 627, Nov., 
1793,1795.1801 

diabetic, 1938: May, 632, July, 1191 
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1904 INDEX TO VOLUaiES 22, 23 AND 24 (1938— 1940) 

Prostatism du^e to bladder neck ob - 1 Psychoses, paranoid, mO: Sept., 1494 
s^^Mr^•Inn lOW- Tan 1 QC I ? •« r ^ 


in narcolepsy, 1938: May, 637 
postoperative, without delirium, 
1938: May, 569 
senile, 1940: jan., 93 
to.\ic, 1938: March, 537 
fever therapy in, 1940: Sept., 
1567 

with cerebral arteriosclerosis, 1940: 


struction, 1939: Jan., 155 
Prostigmin test in myasthenia (rravis, 

1939: Nov., 1726; 1940: May. 770 
Protamine zinc insulin, 1938: May, 

711; 1939; July, 1099; 1940: May, 

652 

Protein, Bence-Jones, in myelomato- 
sis, 1940: March, 371. 379 
shock therapy in asthma, 1939: 

Nov., 1623 Psychotherapy in hyperemesis grav- 

in gonococcal salpingitis, 1939: idarum, 1939: March, 420 

March, 349 in pruritus, 1939: Nov., 1642 

m pruritus, 1939: Nov., 1641 in schizophrenia, 1938: Nov., 1749 

Proteins in diet in kidney disease, Psychotic behavior in aged. 1940: 

1939: March, 451 Jan., 5 

Proteus agglutination in Rocky Moun- Puerperal streptococcal infections, 
tain spotted fever, 1939: March, 1939: Sept., 1231, 1233, 1236, 
1238 


Jan., 98 
chotht 


533, 534 

Pruritus, 1939: Nov., 1635 
anal, office treatment, 1939: Nov., 

1689 

in jaundice, 1938: Nov., 1775 
senile, 1939: Nov., 1637; 1940; Jan., 

146 

vulvae, 1939; March, 309 
Pseudo-appendicitis, 1P39; July, 889 
Pseudo-chancre redux, 1938: Sept., Pulse, counting, historical data, 1939: 

1246, 1268 Jan., 93 

Pseudocholecystitis, 1939: July, 894 Piilse rate, postural responses, 1940; 
Pseudocyst of pancreas, 1940: May, July, 1095 
859 slow, 1939: Jan., 93 

Pseudodwarfism from diabetes in Pupils, unequal, in congenital syph- 
childhood, 1939: Nov., 1526 ilis, 1939: Nov., 1592 

Pseudohemophilia, 1938; July, 932 Purpura, hemorrhagic, emergencies 


Puerperium in twin labor, 1939: 
March, 444 

jaundice in, 1938: Nov., 1771 
Pulmonary. See also Lungs. 
artery, occlusion of, chest pain in, 
1939; Sept., 1312 

embolism, 1938; March, 476, July, 
939 


in, 1938: July, 929 
SchSnlein-Henoch's, 1940: Sept., 
1455 

thrombocytopenic, 1940: Sept., 1456 
variolosa, 1938: Sept., 1359 
vascular, 1940: Sept., 1455 


Pseudoneuritis, optic, 1939: Nov., 

1698 

Pseudo-ulcer, 1939: July, 892 
Psoriatic arthritis, jaundice and, 1940: 

July, 1214 

Psychic equivalents, 1939: Sept., 1395 . 

Psychogenic disorders, asthenia of. Pyelitis in aged, 1940: Jan., 162 

1939: Nov., 1732 ‘ ’ '' 

Psychomotor attacks, 1939: Sept. 

1395 

Psychoneurosis, 1940: Sept., 1491 
with e-xhaustion, postural maladap- 
tation in, 1940: July, 1109 
Psychoneiuotic headache, 1940: July, 

Psychopathic personality, 1940: Sept., Pyloric stenosis, hy^rtrophic, in in- 
1495 1509 fants, 7933: Jan., 153 

Psychopaths, indigestion in, 1938: Pylorospasm in infants, 1938: Jan. 

P 3 i^^osl^,^^fnnctional, 1940: Sept., Pyogenic infcrtions, medial di 
^ 1490 1494 athermy in, 1940: March, 551 

fever therapy in, 1940: Sept., 1567 Pyonephrosis in aged, 7949; Jan., lo- 
ms|nshock?r^eatment,7939:May, g-lia in^mbeta^^^^^^ 

m children, 7939; .Ma^ 670 

organic, mo’: Sept., 1490, 1494 in old women, 1940: Jan., 6i 


I'entjb tigcu, iy'fv. Jcui., 

in twin pregnancy, 7939; March, 
436 

Pyelonephritis, 7939; May, 669, 670, 
Nov,, 1717; 1940: Jan., 162, 
Sept., 1461, Nov., 1832 
emergencies in, 1938: July, 965 
sulfanilamide in, 7939: Sept., 1224, 
1225 
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1906 INDEX TO VOLDIEES 22 , 23 AND 24 ( 1938 -I 940 ) 


Roentgen diagnosis, infantile congeni- 
tal syphilis, 1939: Nov., 1586 
low back lesions, 1940: Nov., 1759 
sinusitis, 193S: July, 1106 
spinal cord tumor, 1938: July, 
1117 

tuberculosis, 1939: Sept., 1375 
tumors of kidney, 1940: March. 
411 

examination, colon, 1933: March. 
433 

small intestine, 1938: July, 1059 
upper gastro-intestinal tract, 
1940: Sept., 1541 

treatment, amenorrhea, 1940: July, 
1078 

carcinoma of cervix, 1940: Jan., 
273 

pruritus vulvae, 1939: March, 321 
sciatica, 1938: Nov., 1785 
Roseola in syphilis, 193^ Sept., 1248 
Rubella, 1938: Sept., 1373 
Rubin test for sterility, 7940; Jan., 180 
Rupia, 1938: Sept., 1257 
Rupture of heart, 1940: ^pt., 1373 
of membranes, artificial, in labor, 
1939: July, 1054 

Russell viper venom, local use in 
hemorrhage, 1940: May, 777 | 


Scalp, ringworm, 1939: Nov., 1646, 
1651, 1652 

seborrhea, 1938: Sept., 1385, 1387: 
1939: Nov., 1647 

Scapulohumeral periarthritis, 1940: 

March, 525 

Scarlet fever, 1938: Sept., 1375 

convalescent serum, in diagnosis, 
prevention and treatment, 
1939: May, 623 
in hemolytic streptococcal 
infections, 7PJ9; May, 626 
source and preparation, 1939: 
May, 613 

differential diagnosis, 1938: Sept., 
1379; 7940; Sept., 1533 
inflammations of ear, nose and 
throat in, 1938: Nov., 1653 

Schaefer method of artificial respira- 
tion, _7P3^; July, 1026 

Schiller’s test for cancer of cervix, 
1940: Jan., 173 

Schizophrenia, 1938: Nov., 1747; 
1939: May, 797; 1940: Sept., 1494, 
1498 

Schdnlein-Henoch’s purpura, 1940: 
^pt., 1455 

Schultr-Charlton test, 1938: Sept., 
1379; 1939: May, 624; 1940: Sept., 
1535 


Saber tibia, 1939: Nov., 1591 
Sacral nerve resection for pruritus 
vulvae, 1939: Afarch, 329 
Sacro-iliac arthritis, 1940: July, 1192 
strain, 1940: Nov., 1762 
Sailors’ skin, 1938: &pt., 1314 
^Imonella infection of newborn, 1939: 
May, 591 

Salpingitis, gonococcal, acute, 1939: 
March, 345 

short wave diathermy in, 1939: 
Jan., 136 

Salyrgan in congestive heart failure, 
7PJ^; July, 1142 

Saphenous vein, ligation of, 1940: 
May, 905 

Sarcoid of Boeck, 7PJP: Jan., 249, 
251, Sept., 1335, 1383 
Sarcoids, 1938: Sept., 1336 
Sarcoma of colon, roentgen study, 
1938: March, 439 

of ieiunum, roentgen study, 1938: 
July, 1066, 1067 

of small intestine, 1939: Alarch, 505 
Scalp, diseases, 1939: Nov., 1645 
general care, 1939: Nov., 1661 
lupus erythematosus, 1939: Jan., 
253 . , . 

Microsporon lanosum mfection, 
1939: Sept., 1283 
pediculosis, 1939: Nov., 1650 


Sciatica, 1938: March, 527, Nov., 
1781, 1783 

effect of jaundice on, 1940: July, 
1212, 1215, 1216 
Scissors gait, 1938: Sept., 1516 
Sclerema neonatorum, 1940: July, 
1254 

Sclerosis, amyotrophic, lateral, 1938: 
July, 1126, Sept., 1528, 1534 
combined, of cord with pernicious 
anemia, 1938: Sept., 1524, 1534 
lenticular, in aged, 1940: Jan., 
130 

multiple, 1938: Sept., 1519, 1533; 
1 940: Sept., 1565 

Scratch test in allergy, 1938: March, 
276, 277, 363 ; 7939; Sept., 1246 
Scrofuloderma, 1938: ^pt., 1336, 
1339; 1939: Jan., 249, 250 
Scrofulosis, 1939: May, 649 
Scurvy, 1940: May, 750, 751, Sept., 
1455 

Seborrhea, 1938: Sept., 1385, 1387: 
7PJP; Nov., 1647 

Seborrheic alopecia, 7PJP; Nov., 1648 
verruca, 1940: Jan., 141 
Secretin, 7P-70; Jan., 226 
Sedation, recent advances, 1940: May, 


<503 

iedatives, administration to old peo- 
ple, cautions, 1940: Jan., 5 
effect on diuresis, 1940: May, 869 
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igoS INDEX TO VOLDUES 22, 23 AND 24 (193S-1940) 

Snake VM^omSiin (hemophilia, 1940: Spine, growths, IPJ* Sept., 
May^'77° 1940: °stekb’, hypertrophic, mS: July, 

patients, Spirochaetosis icterohaemorrhagica, 
iPJP: Sept., 1401 iPJ.?; Nov., 1769 

ri'i? c * dyspepsia, Spirochetal jaundice, iPJS; Nov., 1769 

193S: Sept., 1414 Spleen, xanthomatosis of, 1939: May, 

Sore throat, differential diagnosis, 752 


Splenomegaly following sulfanilamide, 
IP JP: Sept., 1145 

Spondylitis, abdominal pain in, 193S: 
July, 1056; 1939; July, 894 
deformans, iP40; July, 1197 
Spondylolisthesis, 1940: July, 1202 

__J2 I 


1940: Sept., 1524 
streptococcal, 1940: Sept., 1525 
ulcerative, 1940: Sept., 1527 
Spasm, bowel, rallbladder disease 
and, relationship, 1939: Jan., 64, 

81 

esophageal, iPJP; Sept., 1314; iP-W; Sprains, medicaT’diathen^^’in72P3P.- 
March, 561 Jan., 129; 1940: March, 546 

Spastic irritable bowel, 1938: Jan., Spring catarrh, IPJf; March, 289 
139; 1940: Jan., 193 Sprue, nontropical, intestinal changes 

paraplegias, 1938: Sept., 1513, 1514 in, 1938: July, 1071 
Specific gravity test of renal function. Sputum study in pneumonia, 1938: 

IP-Wr Sept., 1470 Jan., 22, 48 

Speculum e.xamination of cervix uteri. Staphylococcic infection in senile 
1940: jan., 173 diabetes, 1940: Jan., 126 

Speech disturbances, 1938: May, 563, pneumonia, bronchogenic, primary, 
607, 608 1938: Sept., 1473 

Spencer-Parker vaccine, 1939: March, Starvation, low basal metabolism in, 
538 _ treatment, 1939: Jan., 184 

Spennin, 1938: Sept., 1537 Stasis, biliary tract, 1939: Jan., 64, 81 

Siihenoid sinus disease, 1938: Nov., Stature, effect of diet on, 1939: May, 
1599 725 

Sphenopalatine neuralgia, 1940: Status asthmaticus, 1939: Jan., 233, 
March, 316 Nov., 1626 

Sphincteritis, 1939: Jan., 64, 81 Steatorrhea, intestinal changes in. 

Sphingomyelin, 1939: May, 735 1938: July, 1072 

Spina bifiM, 1938: July, 1127 Stenosis, aortic, 1940: Sept., 1365 

Spinal caries, tuberculous, 1938: Sept., pyloric, hypertrophic, in infants. 


1529, 1534 

cord, abscess, 1938: July, 1122 
combined sclerosis, with per- 


1938: Jan., 153 
Step test of cardiac function, 1938: 
May, 774 


nicious anemia, 1938: Sept., Sterile couple, investigation of, 1940: 


1524, 1534 

compression, IPJ5.-July, 1113 
degeneration, subacute combined, 
1938: July, 1125 

inflammation, 1938: Sept., 1526, 
1534 

lesions, 1938: May, 567, July, 
1111; 1939: iMay, 818. 823 


Jan., 177 

Sterility, Hdhner’s test, 1940: Jan., 
182 

bysterosalpingography in, 1940: 
Jan., 180, 181 

pregnant mares’ serum in, 1940: 
July, 1075 

Rubin test. 1940: Jan., 180 


svphilis, 1938: Sept., 1523, 1533 Sterols, irradiated, 1939: .4fay, 690 


trauma, 1938: Sept., 1526, 1534 
tumors, 1938: July, 1111, Sept., 
1520, 1533 

Spine, arthritis, dyspepsia in, 1938: 
March, 415 

precordiaJ pain in, 1938: March, 
477 

cervical, arthritis of, headache 
from, 1940: March, 329 
deformities, heart disease and, 1939: 
Sept., 1326 

fractures, 1938: July, 1118 


Stokes-.Adams syndrome, emergency 
aspects, 1938: July, 901 
Stomach, cancer, 1939: July, 871 

chronic dyspepsia in, yPJJ; March , 
426 

gastroscopy in, 1940: \farch, 514 
hemateraesis in, 1938: May, 737 
in aged, 1940: Jan., 13 
serum enzymes m, 1940: Juij, 
1148 . 

dilatation, postoperative, 1938: J^a., 
224 
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IQIO INDEX TO VOLUMES 22, 23 AND 24 (1938-1940) 


Sulfanilyl sulfanilamide in gonococcal 
infections, 1939: Sept., 1189 
SuJfapyridine, 1939: July, 930, 942 
943 ■ J J'* . . 


in empyema thorads, 1939: Sept., 
1362 

in gonococcal infections, 1939: 
Sept., 1189 

in pneumonia, 1939: July, 942, 955, 
Sept., 1209, 1213; 1940: May, 
639, Nov., 1789 

in pneumococcal meningitis, 1940: 
Nov., 1789 

intravenous use, 1940: May, 644 
toxic reactions, 1939: July, 943, 
Sept., mu 1940: May, 646 
Sulfathiazole in pneumococcal pneu- 
monia and meningitis, 1940: Nov., 
1789 

Sulfocyanates in hypertension, 1939: 
July, 1026 

Sulfur in arthritis, 1940: Nov., 1730 
Sulkotvitch's test for hyperparathy- 
roidism, 1940: 1030 

Sunday dermatitis, 1938: March, 377 
Sunstroke, 7935; July, 1009, 1015 
Suprarenal. See Adrenal, 

Surgery in diabetes, protamine zinc 
insulin in, 1938: May, 729, 733 
Surgical patient, cardiac status, 1938: 
Sept., 1505 

Sydenham's chorea, fever therapy, 
1940: Sept., 1566 

Sympathectomy for hypertension, 
1939: July, 1028 

postural maladaptation after, 1940: 
July, 1109 

Syncope, convulsive, 1938; July, 901 
in heart disease, 1940: Sept., 1319 
Synovectomy in arthritis, 1940: Nov., 
1741, 1747 

Synovialis, physiology, 1940: Nov., 
1621 

Synovitis, syphilitic, 1938: Sept., 1275 
Syphilids, 1938: Sept., 1247-1258, 
1263, 1265; 1939: Jan., 251 
Syphilis, cardiovascular, chest pain in, 
/9J9;Sept., 1311 
congenital, 1939: Nov., 1575 
tardive, 1939: Nov., 1588 
d’embI6e, 1938: Sept., 1245 
early, skin manifestations, 1938: 
Sept., 1243 

treatment, 1938: Sept., 1295 
eruptions of. See Syphilids. 
facuil lesions, 1939: Jan., 251 
in old people, treatment, cautions. 
1940: Jan., 8 

inflammations in ear, nose and 
throat in, 1938: Nov., 1650 
late sWn manifestations, 1938: 
Sept., 1261 


Syphilis, latent, 1938: Sept., 1302 
menmgo-encephalitic, 1938: Sept., 

nonspecific therapy, 1939: July, 
1109 

of central nervous system, 1938: 

May, 620, Sept., 1287, 1304 
of spmal cord, 1938: July, 1121, 
Sept., 1523, 1533 
of stomach, 1939: July, 882 
pregnancy and, 1938: Sept., 1305 
secondary manifestations, 1938: 

Sept., 1246, 1258 
symposium on, 1938: Sept., 1243 
treatment, 1938: Sept., 1295 
reactions, 1938: Sept., 1307 
vaginal lesions, 1938: May, 764 
without chancre, 1938: Sept., 1245 
Syphilitic mother, 1939: Nov., 1575, 
1578 

prenatal therapy, 1939: Nov., 
1583, 1584 

Syringomyelia, 1938: July, 1117, 
Sept., 1528, 1534 

Syringomyelic dissociation, 1938: 
Sept., 1528 

Systemic diseases, inflammations in 
ear, nose and throat in, 1938: Nov., 
1645 


Tabes dorsalis, 1938: July, 1121, 
Sept., 1288, 1291; 1939: May, 
823, 834 

fever therapy, 1939: July, 1111; 
1940: Sept., 1560 
Taboparesis, 1938: Jan., 233 
Tachycardia, auricular, paroxysmal, 
1940: hlay, 583, 827 
electrocardiography and, 1940: 
&pt., 1329 

paroxysmal, 1938: March, 475; 

1939: Sept., 1294, 1301 
ventricular, 1940: May, 591 
Tachypnea, 1940: Sept., 1310 
Tamponade, cardiac, 1940: Sept., 
1357, 1372 

uterine, in postpartum hemorrhage, 
1938: Jan., 203 
Teeth, extraction, hemorrhage after, 
Russell viper venom in, 1940: 
May, 781 

Hutchinson's, 1939: Nov., 1583, 
1589, 1592 

infected, and arthritis, 1940: Nov., 
1675 

problem of, in old people, 1940: 
Ian., 12 . . 

Tendon refle-xes in spastic paraplegias, 
7935; Sept., 1517 

Tennis elbow, medical diathermy for, 
1939: Jan., 131; 1940: March, 546 
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1912 INDEX TO VOLUIIES 22 , 23 AND 24 ( 1938 - 1940 ) 


Toxemia in pneumonia, 1938: Jan., j TuberaJosisofrolon, roentgen 


Nov., 

1215; 

1333; 

■ Jan., 


ul- 


in twin pregnancy, I9JS>: March, 435 
intestinal, pruritus in, 1939; Nov.. 
1639 

malnutrition due to, 1939; 

1478 

of pregnancy, 1938: July, 

1939; March, 405, ^pt., 

July, 1151 

Transduodenal drainage, 1939, 

57 

Transfusions, blood, in chronic 

cerative colitis, 1940: May, 700 
in hemophilia, 1940: May, Ml 
in postpartum hemorrhage 
home, 1938: Jan., 206 
use of preserved blood, limita- 
tions in, 1940: May, 705 
immune, in streptococcal infections, 
1939: Sept., 1238 

Transurethral prostatic resection, 
1939; Jan.. 162 

Trauma of head, headache after, 1940: 
March, 306, July, 1164 
of spinal cord, 1938: Sept., 1526, 
1534 

Treatment, human and social factors, 
1939; ^pt., 1416 

Trepopnea in etiology of paro.xysmal 
cardiac dyspnea, 1938: Nov., 1740 
Triceps jerk, 1938; May, 560 
Trichiniasis, heart disease and, 1939: 

Sept., 1337 
Trichomonas cervicitis, 1939: March, 
386 

leukorrhea, treatment, 1940: May, 
915 

vaginitis, 1938; May, 765; 1939: 
Jan., 191, 192, 197, .March, 314, 
338 

Trigeminal nerve, examination, 1938: 
May, 558 

Triorthocresyl phosphate, paralysis 
due to, 1938: July, 1124 
Trochlear nerve, examination, 1938: 
May, 557 

Trousseau’s sign, 1938: July, 1006 
Tuberculids, 1938: Sept., 1336; 1939: 
May, 648 

Tuberculin test, 1939: Afay, 657, 658, 
Sept., 1374 

Tuberculosis colliquativa, 1938: Sept., 
1339; 1939: Jan., 249 
cutis verrucosa, 1939: May, 648 
disseminated, following measles, 
1938: Sept., 1371 
in aged, 1940; Jan., 45 
in children, 1939: May, 645, 710 
incipient, dyspepsia in, 1938: Alarch, 

413 

intestinal. 1940: Jan., 233 


nation, 1938: March, 440 
of ileum, 1939: March, 508 
of skin, 1938: Sept., 1333; 1939: 
Jan., 248 

of stomach and duodenum. 1939: 
July, 885 

of thyroid gland, 1940: July, 1017 
of vagina, 1938: May, 761 
pulmonary, basal, diagnosis, 1940; 
March, 461 

chest pain in, 1939: Sept., 1313 
differential diagnosis, 1938; Alay, 
701; 1939; Sept., 1371 
early attention to laryn.x in, 
1938: Nov., 1621 
in diabetes mellitus, 1939: Nov., 
1542 

renal, in aged, 1940: Jan., 161 
silicosis and, 1938: Sept., 1443, 1453 
Tuberculous involvement in pelvic in- 
fections in women, 1939: July, 1046 
Tumors of adrenal cortex, 1940: July, 
1049 

medulla, 1940: July, 1054, 1055 
of brain, headache in, 1940: March, 
306, July, 1160 
of duodenum, 1939: July, 881 
of esophagus, benign, 1940; March, 
560 

of heart, metastatic, 1939: Sept., 
1338 

of islets of Langerhans, 1939: Nov., 
1481, 1491 

of kidney, roentgen diagnosis, 1940: 
March, 411 

of lung, 1940: March, 464 
of meninges, headache in, 1940: 
March, 304 

of nose and sinuses, headaches due 
to, 1940: March, 315 
of small intestine, benign, 1939; 
March, 505 

of spinal cord, 1938: July, 1111, 
Sept., 1520, 1533 
of stomach, 1939: July, 871, 880 
pelvic, ascites in, 1938: July. 1171 
Twin preppiancy, 1939: March, 427, 
437, 442 

Typhoid fever, sinus and middle ear 
infection in, 1938: Nov., 1649 
vaccine therapy in syphilis, 1938: 
Jan., 244; 1939: July, 1114 


Ulcer, duodenal. See Duodenal 
ulcer and Peptic ulcer. 
elusive (Hunner), 1938: Jan., 194; 
1939: March, 374 

gastric. See Stomach, ulcer and 
Peptic ulcer. 

Hunner’s. 1938: Jan., 194 
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1914 rNDEX TO VOLUMES 22 , 23 AND 24 ( 1938 - 1940 ) 


Vaginitis, mycotic, 1939: March, 314, 
341 

of infants and children, 1939: 
March, 335, 338, May, 661, SepL, 
1184; 1940: May, 917 
postmenopausal, 1939: March, 342 
senile, 1938: May, 770; 1939: 
March, 342; 1940: Jan., 66 , May, 
916, July, 1072 

Trichomonas, 1939: Jan,, 191, 192, 
197, March, 314, 338; 1940: May, 

Van den Bergh test, 1939: Jan., 21, 22 
Varicella, 1938: Sept., 1362 
Varices, bleeding, in esophagus and 
stomach, 1938: Ju\y, 973 
eMphageal, 1940: March, 564 
Varicose ulcers, 1940: May, 821, 901 
veins, 1940: May, 901 
Variola, 1938: Sept,, 1355 
Varioloid, 1938: Sept., 1359 
Vascular collapse, postpartum, 1938: 
.July, 1219 

disease, hypertensive, chronic, in 
pregnancy, l93<y; July, 1215 
of agM, fundus changes in, 1940: 
Jan., 131 

peripheral, 1938: March, 459; 
1940: May, 819 

in pralycythemia, 1940: March, 
485 

emergencies, e.'ctracardiac, 1938: 
July, 937 

lesions in brain, 1938: May, 577, 
619 

neurosyphilis, 1938: Sept., 1288, 
1290 

occlusion, mesenteric, 1938: July, 
942 


Vestibular function, testing, 1938; 
May, 5S8 

Vidian neuralgia, 1940: March, 316 
Vigantol, 1940: May, 767 
Vincent’s infection of vagina, 1938: 
.May, 764 

Vioform in amebiasis, 1939: Sept., 
1271 

Viosterol, 1939: May, 691; 1940: 
May, 761 

Virilism, adrenal, 1940: July, 1048 
Virus pneumonia, 1940: &pt., 1430 
Viscera, xanthomatosis of, 1939: May, 
.751, 752 

Visceral crises, 1938: ]u\y, 1036 
Visceroptosis, constipation in, 1939: 
Nov., 1670 

Visual disturbances in chromophobe 
adenoma of pituitary, 1940: July, 
984 

Vitamin B, deficiency in alcoholic 
polyneuritis, 1938: Nov., 1794, 
1795, 1801 

saturation tests, 1940: May, 745 
therapeutic use, recent advances, 
1940: May, 733 

Vitamin Bi as hypnotic and sedative, 
1940: May, 603 

deficiency, 1940: May, 737, Sept., 
1361 

in incurable cancer, 1940: May, 
601 

Vitamin Bi hydrochloride, therapy 
with, 1940: May, 733, 739 
Vitamin C, absorption test, 1940: 
May, 744 

as hypnotic and sedative, 1940: 
May, 604 

deficiency, 1940: May, 750, Sept., 


peripheral, sudden, 1938: July, 
943 

system, xanthomatosis of, 1939: 
May, 752 

Vasomotor centers, 1940: July, 1100 
rhinitis, 1939: Jan., 237, 238 
Vasospasm, smoking and, 1939: July, 
1033 


Vasospastic diseases, functional, 1938: 
March, 467 

Vegetables, common, carbohydrate 
content, 1939: Nov., 1512 
Venesection in congestive heart fail- 
ure, 1938: J\i\y, 1144; 1939: hlarch, 
468 

Venom, snake, in hemophilia, 1940: 
May, 777, 800 

local use, in hemorrhage, 1940: 
May, 777 

Ventricular tachycardia, 1940; May, 


Verruca, senile, 1940: Jan., 14J 
Vertigo, aural, 1938: ^fay, 695 


1455 

renal retention, compensating for, 
in tests, 1940: May, 743 
therapy with, 1940: May, 743, 
752 

in chronic ulcerative colitis, 
1940: May, 695 
Vitamin D, 1940: May, 761 

in arthritis, 1940: Nov., 1732 
in postoperative parathyroid tet- 
any, 1940: March, 445 
milks, 1939: May, 692 
therapy in children, 1939: May, 
687, 695; 1940: May, 765 
recent advances, 1940: May, 
759 


Vitamin Dj, 1940: May, 760, 761 
Vitamin D,, 1939: May, 691; 1940: 


May, 760, 761 
Vitamin Di, 1940: May, 761 
\^tamin Dj, 1940: May, 761 
Vitamin deficiency, bradycardia and 
1939: Jan., 100 
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